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| So-ton squze | 


THE HYDRAULICALLY POWERED jaws of - 
this pressure riveter, exerting a force of 50 
tons, can put rivets in their place with a 
noiseless squeeze. Used to speed th 

i ‘assembly-line production of modern rai 
way cars (see page 121), the riveter joins 
major units of a car's frame, shown in 
lower foreground. 


Observer on denk of surface ship con 
use television t~ view deep-sea wonders, 
fond to guide diving sphere containing 
pickup camera. 


gf Beek eas is adding overalls to its 
dress clothes. Its sleeves are rolled— 
it is ready to go to work! 

To most of us, television has been a prom- 
ise of armchair entertainment—a chance to 
have choice seuts at boxing bouts, football 
games, news events and stage plays without 
budging from the budget or the living room. 
That phase of television is here, but tele- 
vision’s future goes far beyond the mere 
prospects of animated quiz shows and soap 
operas you can see. 

Television, like radio, is a versatile tool. 
A relatively ‘small percentage of the radio 
waves that flash around the earth today 
carry music and comedy to our loudspeakers. 
Most of them have more important mis- 
sions. Radio helps us go places and do 
business. Without it, large-scale scheduled 
air travel would be impossible, sea travel 
would be slowed, crime prevention ham- 
pered, news coverage cut down, and inter- 
national business and diplomacy limited. 

Television likewise means much more to 
us than an amusing accompaniment for 
radio’s sound. Its workaday uses are even 
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TRLEVISION 


It extends human vision beneath seas, 
into furnaces and throughout factories. 


more dramatic than its role as an entertainer. 

I found that out when I got a firsthand 
look into television's future at the large 
modern laboratories of the Radio Corpora- 
tion of America at Princeton, N. J. There I 
put questions to Dr. Vladimir K. Zworykin, 
director of the laboratories’ program of elec- 
tronic research—one of the men who helped 
raise television from its flickering beginnings 
to its present sta 

Getting Dr. Zworykin to talk about tele- 
vision was not a hard He 


thinks it, dreams it, lives it, and talks about 
it with parental love. 
“Television,” he explained, after he had 


shown me his laboratory, “is an extension of 
our sight. It gives us a simple means of 
getting eyewitness views of things happen- 
ing in places too small, too distant, or far 
too dangerous for the average person to 
observe. Properly applied, television can 
show us many things that we have never 
seen before. It can open up whole new 
frontiers of research and knowledge. 
“Undersea exploration is an excellent ex- 
ample. Few divers can descend more than 


200 feet. Television, however, can put our 
eyes there without risk to our bodies. By 
installing a television camera in a thick- 
walled metal bathysphere, lowered from a 
survey ship, the deepest ocean floor can be 
explored safely and for hours at a time by 
skilled observers seated comfortably in front 
of a direct-wire television viewer on deck— 
or on dry land, for that matter, if the tele- 
vision signals from the camera are radio- 
relayed from ship to shore.” 

As Dr. Zworykin enlarged on his idea I 
realized that the construction of such a 
television bathysphere would present no 
great problems. It could be similar in de- 
sign to the diving ball that Dr. William 
Beebe used in his undersea observations. 
With thicker walls to withstand greater pres- 


Dr. VK. Zworykin, 
“elevision bathysph 
PSM's ort 
artist Ray Ploch, 


ht, sketches plan 
for RR. Macgt 
left; George Waltz, and 
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sures, it would otherwise be simpler, since 
a television camera, unlike a man, requires 
no oxygen and would be unaffected by the 
near-zero temperatures 600 feet under. 
Since scenes have been televised from the 
dim light of a candle, illumination would 
not be difficult. The modern television 
camera using the new Image Orthicon tube, 
another Zworykin-guided development, is 
as sensitive to light as the human eye, so 
floodlights for underwater television explora- 
tion would have to be no brighter than 
those required for human observation. The 
bathysphere could be lowered by cable, 
while remotely controlled motors built into 
a supporting gimbal could turn and tilt its 
“eye” to scan the surroundings. The bathy- 
sphere could be used to aid under-water 


Welding jobs on automobile, bodies may be in- 


jon in the factory of tomorrow. 


rescues, and, perhaps, even test the myth 
of lost Atlantis. The depths that cotild be 
plumbed would be limited only by \the 
strength of the sphere’s metal shell. 

Similarly, according to Dr. Zworykitl 
television cameras can give us close-up 
views of what goes on within chemical re- 
‘ction chambers, inside Bery furnaces and 
behind the thick lead walls that surround 
atomie-fission experiments. It provides us 
with a third eye that is unaffected by 
lethal fumes, heat or radiations. 

What actually goes on inside smelting 


extending over more than 25 miles of pro- 
1 may be controlled from a central point. 
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Hot metal 
merous 


urs into molds before one of the nu- 
* at key points throughout the plant. 


furnaces and glass furndces is still pretty 
much anybody's gi he heat is so great 
that temperatures must be measured from 
a distance with optical jprometers, and 
quick glimpses through jet-black goggles are 
the only observations possible, Any closer 
view would sear the flesh, blind the eyes, 

Television cameras at strategic spots in- 
Sle the furnaces could flash pidbures of the 
fiety mass to a viewer in the office of the 


From a cereal television booth, below, ondynan may 
co-ordinate hi) tt sof o great Industrial 
plont. Image Taw im to watch otpry step 


in transforming Paw materials into finished ayoduct, 


i 


Remote control matches the 


ace of merging as 
sembly lines, os where body 


© cor meets chassis. 


plant engineer. Le could watch the process 
from beginning to end with no more bother 
than switching his viewer from one camera 
to another. He/gould literally “walk around” 
inside the fugnace. The glow from the 
molten metalj6r glass would provide more 
than enough illumination, and liquid-cooled 
jackets woulfl protect the cameras. 

Dr. Zwoufkin also envisions television gf 
a super-suyervisor in the large factory offfo- 


His telepfoned orders regulate the teplpo of each 
departmpnt so that all work smooffly together. 
Moster Jwitchos at his fingertips poymit him to stop 
machingry, close fire doors apd sound alarms, 


instantly detect fire or expl 
colarms, emergency measures, and firs 


morrow. ‘Television cameras set up in the 
various departments of a manufacturing 
plant euld allow one man in a central 

iewiD= room to watch, control and safe- 
fA the entire plant's activities. Rows of 
tevision viewers would show him exactly 
Mhat was happening at nerve centers of the 
factory. His master control room would be 
an industrial equivalent of the CIC (Com- 
bat Intelligence Center) rooms that co- 
ordinated our fighting forces along the dif- 
ferent fronts during the war. Such a system 
would speed production and safeguard life 
and property. 

A similar setup on a smaller scale could 


A final checkup, before the pro 
tory, is double-checked by the t 


Only a few privil Mod spectators can look on from 
5 close a point of vantage os this, while o fomous 
surgeon performs a delicate operation. Medical 
students have had to watch from a distance. 


be used to control the flow of automobile 
assembly lines. At present, it requires the 
services of a corps of men to supervise the 
25 miles or more of subassembly and main 
assembly lines that snake their way through 
most big automobile plants. Television cam- 
eras set up at the feeder lines and along 
the length of the main assembly line and 
wired to viewers in the main supervisor's 
office could bring the entire problem under 
his eyes. 

Television may well change our whole 
concept of educational techniques, Dr. 


Reproduced upon auditorium screens, the telev 
pictures of the operation would gi very member 
‘of the audience a view os clear and detailed os 
that of the surgeon himself. 


Zworykin believes. This is particularly true 
in medicine, where a student's view of an 
operation consists of what he can see from 
his seat high in the operating-room amphi- 
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theater. Television, however, can give him 
a surgeon’s-eye view of the whole pro- 
ceedings. A television camera mounted in 
the cluster of lights over the operating table 
and wired to screens in classrooms would 
not only give each student a close-up of 
n the most delicate operation but would 
allow hundreds of students, instead of a 
few, to-watch the demonstration. If put 
on the air, an operation could be witnessed 
by students in medical schools all over the 


Suspended directlyobove on operating toble, a tele- 
Vision transmittyt would be in on ideal position for 
observation, picting up ond transmitting what tokes 
ploce beneath it without missing the smallest detail. 


countfy wherever television was available. 

Long-distance diagnosis is another medi- 
cal possibility. With the aid of television, a 
doctor and his patient could take full ad- 
vantage of the knowledge and skill of a 


specialist a thousand miles away. Public 
health doctors could make actual television 
visits to health clinics in outlying districts. 


Special health lectures could be delivered 
simultaneously to widely scattered groups. 

There is no reason why students some day 
will not get first-hand televised looks at the 
moon and stars through the giant Palomar 
telescope, watch important experiments in 
progress at the world’s great research centers, 
sit in on the actual proceedings at interna- 
tional conferences, or “attend” any of the 
firsts in science, exploration and the arts. 
Famous lecturers and educators could be 


F 
‘ 4 


seen and heard simultaneously in schools 
all over the country. 

Television as a teaching aid was dra- 
matically demonstrated in New York City 
during the war when first aid and fire-bomb- 
fighting methods were explained to the 
city’s volunteer air-raid wardens via the tele- 
vision camera. Viewers set up at air-raid 
posts throughout the city m de it possible 
for a single group of civilian-defense experts 
to demonstrate air-raid procedures to more 
wardens than ever could have been jammed 
into the city’s largest auditorium. And what 
is more to the point, every warden had a 
close-up of the demonstration. 

1 asked Dr. Zworykin if he thought it 
would be possible to equip news reporters 
with lightweight television cameras that 
would allow them to broadcast on-the-spot 
views of accidents, fires, 
train wrecks and similar 
news events. As an an- 
swer he showed me the 
compact, lightweight tel- 
evision camera that has 
been developed for use 
in a guided rocket. 
Weighing only 34 
pounds, and no larger 
than a suitcase, it may 
well be the forerunner of 
the newscaster’s “walkie 
lookie.” It would have 
to be changed only slight- 
ly. Its compact transmi 
ter and power supply, 
stowed in the reporter's 
car, would transmit the 
scene being televised to 
a main broadcasting sta- 
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Television comeras with cooling jackets can disclose 
what happens in smelters, glass furnaces ond other 
were terrific heat precludes @ direct view. 


tion. There a picture editor, seated before a 
bank of viewers showing the individual pick- 
ups from perhaps a dozen reporters on their 
beats, could select the events he desired and 
rebroadcast them to the station’s television 
public. 

Several department stores are experi- 
menting with direct-wire television as a 
means of displaying merchandise to custom- 
ers. Fashion shows, displays and special 
skits to demonstrate kitchen and garden 
equipment are televised and piped to view- 
ers placed in the store's windows and at 
eye-catching spots around the store. In a 
sales test run by one large Eastern depart- 
ment store a poll of the customers showed 
that nine out of 10 felt television was an aid 
to their shopping. 

Television billboards are the latest ad- 
vertising wrinkle. The plan, conceived by 
a Boston, Mass., outdoor advertising firm, 
calls for a network of large outdoor screens 
to display television sales programs broad- 
cast by a central station. Set up on roof tops 
and on the sides of buildings, the television 
billboards will offer a variety of entertain- 
ment interspersed with commercials. 

A New York bank is considering install- 
ing a direct-wire television system to speed 
up and simplify the identification of cus- 
tomers. A viewer at each teller's counter 
connected to a camera at the identification- 
card files will allow him to verify signatures 
and bank balances without 
leaving his window. A simi 
lar network for the ni 
police forces would apeed 
identification of criminals by 
photos and fingerprints. 

New developments still in 
the laboratory—such things as 
three-dimensional and full- 
color pictures — will extend 
television uses even further, 
Dr. Zworykin believes. Full- 
color television alone, for ex- 
ample, will greatly simplify 
the accurate matching of 
colors in the paint, dye and 
textile industries. 

In the meantime, televi- * 
sion as we know it today can 
x0 far to help industry solve 
its problems. END 


Auto Sprouts a Wing. It's not « 
style for be everyday motorist—but it’s a 
style that will do the everyday motorist a 
lot of good. The car above with the fin 
sticking out at its side is testir 


wing. It exerts inward thrust to offset cer 
trifugal force on curves and allows the car to 
rip around a five-mile circular track at 90 
m.p.h, as if it were on a straightaway, 


Digs British Coal. It takes 
14 men to operate this British A. B. Meco- 
Moore coal digger, but with its three band 
saws it cuts out and loads 3,000 tons of 
coal a shift. Invented by Matthew S. Moor 
of Scotland, it hews and loads on power 
supplied by two 50-hp. electric motors. It 
is 16 feet long, weighs 10 tons. 


EVwENcE that the Navy is passing up 

no bets in the jet-propelled aircraft field 
was presented recently when two new jet 
fighters—the XFJ-1 and the XF6U-1—the 

fastest planes in the Navy's sky armada, 
were unveiled. This pair of jets, the Navy | S* ROCKETS 
says, are peers of the Army's Lockheed P-80 
Shooting Star and Republic P-84 Thunderjet. 
Furthermore, the Navy has announced the 
XP4M-1, a. jet-plus-propeller, land-based 
patrol plane, built by The Glenn L, Martin 
Co. A long-range, high-speed craft, it re- 
cently made its first test flight. 


ich combines o | 


0 to Sea 


rts began work on plans for faster Navy jets ore all follow-ups of the pioneer 
the Phantom, below, first all-jet Navy plane. Today's Phantom, which was built by McDonnell Aircraft. j 


WING ROOT THICK HERE 
FOR JET HOUSING 


MACHINE GUN { 
HOUSINGS 


LONG, SLENDER 
- FUSELAGE 


wich racwity 4 
DIMEDRAL TO KEEP 
Out OF Jer BLAST 


AIR INTAKES FOR 
JET ENGINES. 
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MACHINE GUNS 
WING ROOTS. 


IN 
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JET ENGINE 


——— Jet exhaust 


PISTON ENGINE 


FEATHERED PROP 


INTAKE 


Navy steps up speeds in its air armada 


cocKprT weu 


FORWARD, 960° VISIBILITY Pept, 


Boov 
JET INTAKE 

IW NOSE 

Ewaine 


aa 
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Built by North American, the XFJ-t hos o 
General Electric jet engine that gives it a speed 
well over 500 mph, When carrier-bosed, the 
fighter is launched by @ catapult. Wing spon is 
38 feet; wing-tip fuel tanks can be jettisoned, 


above, 


THICK ROUND 


TAIL PLANE 
ouT OF 
JET EXHAUST 


y—— SQUARE CUT TAIL & WING TIP 
SURFACES, DINEDRAL ON 
TAIL PLANE 


INCREASES 


Wine TIP 
TANKS 


In the XFJ-l's speed clos, 
XF6U-| 


nit 


the Chance Vought 
below, is powered by a Westinghouse jet 
With a wing spon of 30 feet, the fighter is 
made of metalite, which sondwiches a balsa wood 
core between two thin aluminum-clloy sheets. 


LARGE.FORWARO, BUBBLE} 
7 CANOPY GIVES PILOT GOOD 
VISION FOR PECK LANDINGS. 


MACHINE GUN 
A HOUSINGS. 
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By DEVON FRANCIS 


HE world will take a hitch in its belt 

in the next few months. Passengers on 
commercial air lines, at long last, will be 
able to fly across the top of the world— 
the shortest distance between the world’s 
most populated places. One such route has 
been approved. Others will be. 

For the person who buys a ticket to 
Stockholm or Tokyo, Arctic and sub-Arctic 
flying will be pioneering in the sense that 
riding the air lanes in Ford trimotors 20 
years ago was pioneering. In the winter the 
Arctic is the womb of storms. Pilots say 
that sometimes it’s like flying in a bowl of 
milk—the visibility is that bad. Cabins will 
have to be heated to withstand temperatures 
skidding to —50° F. Good hotels will have 
to be built a thousand miles from nowhere 
to accommodate passengers if the weather 
closes down. (And they probably will have 
to be air conditioned in the summertime; 
at some points in the Arctic the tempera- 
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tures climb as high as 100° in the shade!) 

All this doesn’t mean that flying in the 
Arctic and near-by regions will call for 
special daring on the part of the passenger. 
Neither will he have to rush off to Aber- 
crombie’s for a parka or an explorer’s sleep- 
ing bag. 

For the air lines themselves, flying Arctic 
routes will be something less than pioneer- 
ing. As contract carriers for the government, 
they flew over the top of the world during 
the war. So did the Army and Navy. 

Wartime fliers of the far north learned to 
combat extraordinarily heavy ice formations 
in flight, windblown “horizontal snows,” 
violent Aleutian storms called “williwaws,” 
Alaskan steam fog, and “sea smoke” that 
blotted out a view of the wing tips even in 
a 60-mile gale. 

But the routes were established. The 
Army Air Forces Air Transport Command 
did much of the work. 

Starting in 1941 the ATC network of 
bases on the European leg expanded from 


the solitary base at Gander Lake, Newfound- 
land, to more than 20 new airdromés and 
establishments for communications, weather 
observation, aircraft servicing, and housing 
of personnel in Newfoundland, Labrador, 
Baffinland, Greenland and Iceland. Some 
of these bases have been made available to 
the commercial lines. 

On the route to Asia, the ATC pioneered 
the 24-hour Seattle-to-Tokyo run, over 
which C-54 Skymasters are trail-blazing by 
carrying mail and cargo on the new 4,880- 
mile Great Circle course, via Adak in the 
Aleutians, Almost 3,000 miles and 16 
hours’ flying time are cut from the old dog- 
leg route across the Pacific through Haw: 
and Guam. Northwest Airlines has been 
authorized by the Civil Aeronautics Board 
to establish passenger service, but no travel- 
ers will be carried until air crews become 
thoroughly familiar with the Aleutian weath- 
er and terrain. 

Arctic commercial air lines require ac- 
commodations and expanded facilities that 
were not absolutely essential at the time 
ATC was carrying high-priority passengers 
and cargoes to Europe and Asia to expedite 
our war effort. Then it was a case of over- 
coming the U-boat menace and getting 
planes and people and material to the bat- 
tle zones as quickly as possible. Today it 
is a case of safety, comfort, speed and cost, 
in that order. 

Air travelers who fly these routes will 
find a great airport at Goose Bay, Labrador, 
and will see how Greenland’s BW-1 base 
(short for the airdrome’s code name, “Bluie 
West 1”) practically snuggles between the 
mountains and the foot of a great glacier. 


3 ale from 
the Bering Sea whisted it 
up from where it had beon 
frozen into the rocklike sub- 
Arctic ground at on Army 
Forces base on Amo- 
fase ised ond facts 
it into its grotesque shape. 


Some of the facilities are marvels of en- 
gineering. Sites for the airdromes were 
scouted from the air, with the reconnaissance 
parties looking for river-bed locations be- 
tween mountain ranges, because these usual- 
ly had an eroded gravel base. But such 
preferable sites could not always be found. 
Goose Bay, for example, was built on a huge 
sand delta. Harmon Field, located at Ste- 
phenville on Newfoundland’s west coast, 
‘was put in shape only after muck and peat 
20 feet deep were excavated and replaced 
by a hard fill. 

Arctic travelers will have the benefit of 
delicate weather forecasting. The men. of 
the AAF 8th Weather wing originally set up 
and manned the network of Arctic stations. 
In addition to forecasters, who predict con- 
ditions in advance of flights, each station re- 
quired a staff of weather observers and 
“rawinsonde” technicians (PSM, Jan. '46, 
p. 71), who measured and recorded atmos- 
pheric conditions in their respective regions. 
Weather-reconnaissance planes, carrying 
special instruments and observers, made 
long flights and brought back data that was 
fitted into one big weather picture of exist- 
ing and predicted conditions. 

One of the world’s most extensive hotel 
systems was operated by ATC, and the now- 
famous “Hotels De Gink” had “all the com- 
forts of home.” Every base had its Hotel 
De Gink for the flood of passenger traffic 
that developed during the war. Only a 
few of these establishments would be fancy 
enough for paying passengers in peace- 
time, however, and the commercial lines are 
planning their own passenger accommoda- 
tions. American Overseas, for one, has com- 
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For warming up clipper engines in Alosko, Pan 
American uses 262-pound pots,” which ore 
placed under the torp-covered power plants. 


pleted plans for a $250,000 hotel at Gander 
Field, Newfoundland. 

Air travelers to the sub-Arctic area will see 
buildings arranged in unusual patterns, as 
well as houses, hangars and other buildings 
built on heavy pile foundations. Frozen 
ground is not the firm foundation its hard- 
ness would indicate, and earth that is under- 
lain by permafrost (PSM, Nov. '46, p. 126) 
can heave and settle to such a degree that 
houses and buildings quickly collapse. 


COMBINATION OAR 


Once o military Gonder Field, Newfound- 
land, is now a com I field with accommoda- 
fions including lounge, restourant and cocktail bor. 


Three-fourths of the earth’s land and 
nine-tenths of its population are located 
above the equator. Moreover, the capitals 
and trade centers of the most important 
powers are north of the 37th parallel. 

Commerce and military strategy must 
necessarily be concerned with the location 
of these population centers, And the routes 
that connect the United States most directly 
with them are over the Arctic and sub- 
Arctic regions, END 


WATER BOTTLES 


tio 


cure vest 


Stewardess checks 286 pounds of emergency equipment carried by Pan American on all Alaskan flights. 
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Two-Minute Car Was' 


a car emerges, shiny 


wv. When 
from this 


and cle 
tunnel of tubes, it has spent no more time 
in getting a bath than it would in gett 


as tank filled 


its 
Air from the pipes evaporates 


re Made with Wire. By 
steel wire cord under the tread, it is 
possible to make airplane tires smaller, yet 
ible to carry greater loads, according to the 
U.S. Rubber Co. An experimental tire 
pictured below with a coil of the steel corc 


all moisture after the car has passed through 


a stall (extreme right) where it had a 
over with soft, water-flushed brushes. 
merce Pattern Foundry and Machine 


manufactures the 


automatic washer 


er. Using 

azooka he carried during the 
war, Pete Wald, a New York optometrist, 
baseball pitcher 
carries the balls 
arm, 


devised the mechanical 


shown below. The tube 


r-driven throw 


gine’s Knock. Taking 
aphs a second, the ultrak 

al Committee for Ac 
The five s 
in a cylinder. The two 


bottom indicate the 


‘a 
above is used by the Natic 
study knocks in spark-ignition « 
the right are photos of fuel explodi 
arrows in the second picture from 


beginning of a knock 
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be Herds ¢ 
sbed the “railway engi 

left) at Smithdown Hos- 
Liverpool, England, is 
ith sawdust infected with 
erms. To corral the 
for study, n electric- 
ally heated, mobile coil fits 
around the tube and moving 
to left, drives the 
erms before it to the end, which 
awdust. 
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Box Tortures Plastic. Under tem- 
peratures from —50° to 200° F., Westing- 
house tests Micarta plastic in the box at 
right. An engineer measures one of two 
pieces prepar 
strain test in which they will be 


ubjecting them to a 


1 


15 times a second for three months. 
Vibrator Tests hes. When Gen- 
eral Electric wants to try out electronic tubes 


for home and aircraft radio receiving sets, 
on the 


n 
e tubes 


it gives them a terrific shak 


vibrator below. The machine jerks 
back and forth tim 
hours—9,000,000 
the tube in the picture 


at which it is vibrating. 


RADIO'S “DARKROOM.” 


use its walls are I 
fins and its floor” 


three-story chambe 
ties, A microphone is concealed in 
the mouth of the dummy he 


‘and during experiments it simu: 
lates an ennouncer talking into 
another microphone, being adjusted 
in front of it 
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9 Enola Gay I pictured being 
is and whet could shapp. 


5. In this shot, on Army scientist glyes © young 
whit © chatletal ns when 
parts of atoms knock ead 


6. Hiroshima explosion wos recreated in miniature 
for the movie. Manhotton project scientists helped 
check al jor authenticity. 
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L-13 FOLDS ITS WINGS. When towed on the 
ground, L-I3's wings con be folded and its land- 
ing gear turned inward. In the air it can be towed, 
gliderlike, then released under its own power 


SIGHT AIDS LANDINGS. With o new londing 

above, a pilot hos only to set three di |s—for 

lide ‘speed, load ond wind. The sight tells 

Fim whon $0 cut power and where ploge will land. 
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JACK OF ALL TRADES. 1-13, newest Army liaison 
plane, takes off in 230 feet and lands in 227 feet 


ot 4314 mph. It con be used for observation, 
ontillery spotting, ambulance service, ote. 


AILERON MECHANISM. Interior view of mecho- 
nism (above) on novel wing-tip aileron for a 
Fairchild pilotless oireraft shows aileron retracted 
(ot top) ond extended (at bottom). 


“SKY HOOK’ SPEEDS LOADING. Among many 
innovations for handling of cargo on the new 
Boeing Stratofreighter is a monorail power hoist 
(below) that handles 2/ tons ot @ time, 


= Sg WHAT'S NEW | 
Dee at ces ro in AVIATION | 


lobove), it in- 
on its wing 
51 hits 350 m.p.h. | 


RESCUE PLANE. The omphibi 
was built by Columbia Aircraft 


XJL-I above) rescue work. It hos a 1,435-hp. engine ond jet 
Navy search and assistance for toke-offs. Top speed: 200 m.p.h. 


BY ROAD OR AIR. This ““Airphibian,”" designed by 
oy ey Je., has flown 120 m.p.h. ond passed 

rood test. As an auto, the engine and 
Gediglt coe sohecked es @\enit rd driven ewer. 


FEB 
547 85 


the Gyrodyne is Britain's newest 


plane. Rotor blades 
craft, the Fairey Helicopter FB-1, 
loft while propeller, mounted on 
starboard stub-wing tip, is used for 


WHAT'S NEW 
in AVIATION 


JET LIFTS GERMAN GYRO. Jet exhoust piped to 
the rotor tips is used by the WNF-342-V4, below, to 
climb, descend or hover. A small conventional 
engine at the rear of the fuselage powers @ pusher 
propeller to provide a slipstream to improve direc- 
tional control. It gives o 25-m.p.h. forward speed 
when toil elevators are tipped. AAF hopes to 
increase speed of the German-built craft by odding 
‘nother pusher propeller. 


BIGGER BENDIX CARRIES FOUR. The helicopter 
fon the ground, above, is the new four-ploce Bendix 
"J." It has a 450-hp. Pratt & Whitney engine, and 
two main rotors that turn in opposite direc 

Helicopter aloft is the one-place Bendix 


tu 


GLIDER NEEDS NO WINGS. The G-E Gyro-Glider 
ot right has n motor nor 
tows it to provide launching sp. 
grasping the overhead controls thot chonge pitch 
of rotor blades. The Gyro-Glider can lift about 300 
pounds in addition to its own weight and is able to 
land in very small areas. General Electric built it. 
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It’s Easy on Gas. Postwar 
Italy has produced the minia- 
ture, three-wheel (one in front) 
truck at left. It is a ton-and-a- 
half job and is said to get about 
30 miles to the gallon of g: 
line. Its engine has a displac 
ment of 750 cubic centimeters. 
The truck was shown in Milan. 


Truck is a “Trike.” 
It's a tricycle—but not a toy. 
Although it is even smaller 
than the one shown above, 
the Italian vehicle at right 
also is able to carry up to 
a ton and a half, 


Electricity Runs Model Racer. car, below. Built by his dad, an engineer 
Roger Brown, of Meriden, England, sits in with Nuffields, British car manufacturers, it 
his electric model of a Grand Prix racing is five feet six inches long. 


Byway A ance. 
Accidents on river paths near 
Runnymed and, keep the 
emergency motorcycle ambu- 
lance below popping. The 
open vehicle was converted 
from a St. John motorbike. 


Tank Totes Big Guns. A new 63- 
ton, tank-type battlewagon, developed by 
Chrysler for the U.S. Army, mounts either 
an eight-inch rifle (right)’ or a 10-inch 
howitzer (below), and can be set up for 
action in five minutes, A spade tail is sunk 
into the ground to buck recoil. The rifle fires 
a 240-pound shell 27 miles, the howitzer a 
860-pound missile 16 miles. The rifle’s bar- 
rel is 35 feet nine inches long; the howitzer’s 
is 27 feet seven inches. 


jud Slinger. In action, the 
dard Dredging Company's 
110-foot suction dredge, shown 
at left without its cutters, can 
scoop out a 55-foot-deep river's 
bottom and deposit it on the 
bank at the rate o! 100 cubic 
yards an hour, It is working on 
the Atchafalaya river channel. 
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By L, THALENFELD 


Wen Clarence Birdseye was a fur 
trader in Labrador he tossed a frozen 
fish back into the water. Astounded, he 
watched as it revived and swam away. This 
gave him the idea of quick-freezing food to 
preserve it—an idea that has grown into an 
industry that expects to change the home 
life of 3,000,000 families every year. 

Already, 800,000,000 Ib. of frozen food 
are being sold annually—enough to supply 
the people of the State of Washington with 
fruits, vegetables and meats. for an entire 
year. And this is only the beginning. Be- 
cause food can be frozen in a third the time 
and with half the effort required for can- 
ning, more and more food will be preserved 
by fréezing from now on. Freezers will soon 

‘as commonplace as refrigerators. 

A home freezer, in fact, is just an over- 
grown electric refrigerator. Both have a 
compressor driven by an electric motor, and 
an evaporator with coils. In automatic re- 
frigeration, the refrigerant, generally Freon 
12, is compressed and sent through the 
evaporator coils in the ice-cube compart- 


ment. The gas expands in the coils, absorbs 
the heat inside the box, and lowers the 
evaporator’s temperature to 20°F. Food 
stored in a refrigerator keeps fresh for about 
a week at 40° F., the temperature normally 
maintained in the food compartment. 
Some refrigerator manufacturers are pro- 
ducing freezers and using the same com- 
pressor for both. As a freezer’s insulation is 


much thicker, the frigid air gets less of a 
chance to escape, and the freezer “coasts” 
longer than a refrigerator. 

The cost of operating a freezer is about 
equal to that of a refrigerator, A farmer 
with an 18-cubie-foot freezer—about three 
times larger than the average household 


talk of cutting electric bills when 
a brother of Freon 12, appears. 
a boiling point of —41° F., 
20 degrees below that of Freon 12, will 
save money by freezing food faster. 

Anyone buying a freezer today has more 
than 300 brands to choose from, a different 
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f features a corrosionproof 
and coils attached to all four walls of liner 


picture from 1937 when freezers were home- 
made or custom-built. 

The model of freezer purchased should 
be based on where the buyer lives, the size 
of the kitchen, and the amount of food to be 
preserved. Three general types of freezers 
are available now. The manufacturers admit 
that none of the existing designs is wholly 
satisfactory, but add that keen competition 
is bound to bring improvements~soon. One 
model is the old standby, the refrigerator, 
brought up to date by the addition of a 
low-temperature frozen-food storage com- 
partment. Another is the chest type, with a 
lid on top. The third is the upright type with 


Phileo's five-cubie-foot freezer hos three sections, 
one for freezing and two for storing food. 


a front-opening door. The last two usually 
have space for quick freezing and a com- 
parancnt tor frozen food storage. 
‘or « city apartment dweller with a pint- 
size kitchen, the dual-temperature refriger- 
ator With storage space for a week's supply 
A suburbanite 
kitchen garden, however, will want a 
nowgh to put up a winter's stock 
«t six- to nine-cubic-foot unit holding 
about 300 pounds should be ample, On a 
a year-around food supply probably 
and the supply 


of frozen food should suffice. 
with 


farm, 
will come out of the freezer 


The General Elect 
erator. The large size Coolerator on the 
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model on the left freezes and stores food 
ight stores fruits and vogetoble:, has removable bin dis 


top section. Bottom is regulor 


of energy available should set the size of 
the box, 

In buying a freezer it should be kept in 
id that if it’s more than 29 inches wide 
it probably won't go through a house door. 

The freezer with a lid on top costs less 
because it is more economical to build than 
the model with a front door. The lid type 
doesn’t frost as much, either, and frost is the 
bugaboo of freezer operation. Frost is 
caused by what refrigeration engincers call 
“cold-air spill.” In a freezer, cold air falls 
to the bottom, and the temperature is highest 
at the top. When you open the lid on a chest 
freezer, less cold air rushes out than when 


‘=== CONDENSING 
co! 


=> VAPORIZING 
cor 


Cutoway drowing of Kelvinator f 
tures contained in mony moder 


the whole door opens on an upright freezer. 
But since a freezer is opened on an average 
of only twice a day, as compared with the 
40 times a housewife goes to the refriger- 
ator, the loss from cold air spilling out and 
hot ‘sir pouring in does not amount to five 
cents a month. Also, a refrigerator has to 
be defrosted every other week, and a freezer 
but once or twice a year. 

One drawback of the chest freezer is that 
it may be hard to find food in it. In the 
vertical freezer, the frozen food is as readily 
accessible on the shelves as it is in your 
refrigerator. 

One of the points to check when shopping 
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for a freezer is the thickness of the insula- 
tion in the walls. Freezers are usually insu- 
lated with glass wool or cork, and more 
recently with cellular rubber, which is two- 
thirds lighter than cork. The freezer with 
five inches of insulation is the best bu 


If there is less than four inches of insulatio 
cold air inside the box escapes and hot air is 


Closed, the Moytag freezer provides on enameled 
work table with a drop-leaf dinette boord. 
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absorbed. Two freezers, identical in every 
respect except insulation thickness, were 
tested in a research laboratory. The cabinet 
with five inches of insulation cost $1.78 to 
operate, while the freezer with an insulation 
of only three inches ran the bill up to $2.54, 

One of the greatest hazards in home freez- 
ing is overloading the box with food to be 
frozen, creating a rise in the freezer tem- 
perature, The food may spoil before it is 
brought down to 32° F. A few degrees above 
zero in the storage compartment can cause 
fruits to discolor, vegetables and fruits to 
Jose vitamin C, and meut fats to turn rancid. 

The best insurance against temperature 
variations is to make certain that your freezer 
has a thermostatic control, so that the tem- 
perature in the freezing compartment can 
be brought down to —20° F. for sharp freez- 
ing, while the zero storage temperature is 
controlled in the rest of the box. 

What happens if a storm cuts off the 
power that operates a freezer? If your unit 
is well constructed, there is little need to 
worry. No thawing will occur for about two 
days, if you don’t open the freezer and if it 
is well packed with frozen food. For longer 
periods, fill the freezer with dry ice. 

One scheme for rescuing thawing food 
from destruction is attributed to Boyden 
Sparks, author and home-freezer authority. 
For protection against a sudden blaze, he 
Kept a couple of carbon dioxide fire extin- 
guishers in his house. During a hurricane 
which disrupted the power, he opened the 
cabinet, turned on one-of the extinguishers, 
squirted the box full of CO, snow, and 
saved the day. 

As a precautionary measure, your freezer 
should have an alarm system—preferably 
operated by batteries—set to ring before a 
dangerously high temperature is reached. 

Although there’s a freezer unit in the 
White House, you needn't be President to 
enjoy the benefits of a subzero grocery store 
in your own home. Prices now range from 
$150 for a two-cubic-foot model to about 
$600 for a 15-cubic-foot combination freezer 
and storage locker. As production increases, 
the cost is expected to decrease. 

Practically all meats and fruits can be 
frozen successfully. Almost any vegetable 
survives the zero temperature, except lettuce 
and tomatoes which become limp when 
thawed. Cooked foods can be frozen, too, so 
a housewife can now cook the family's meals 
for a week in one day, and store them away, 
ready to heat and serve. END 


Smaller Motor Is Huskier. The 
streamlined electric motor on the left, above, 
is one-third smaller than the old cast-iron 
model at its right, but the new motor has 
134 percent more turning power per pound 
of weight. Made by Westi 
called the Lifeline, is the first all-steel 
model available to industry. 


Camera Dolly Aids Closeups. 
Closeup moving-picture action shots pose no 
problem for the 1,000-pound camera dolly 
helow. Electrically powered, it raises and 
lowers the camera as much as four feet and 
swings through a 290° are. Controlled 


through foot pedals, it has a hand-set brak 
that holds the camera where wanted. It is 
built by Houston Corp., of Los Angeles. 


Mailbox Shows Contents. There 
is no need to open Celomat’s new trans- 
parent Lucite mailbox to sce if there’s any- 
thing inside. It comes in various colors. 


Radio Prints Home Paper. One 

of three new Finch FM-AM and facsimile 

radio receivers, the table model below 

comes in different woods to harmonize with 

varied styles of home furnishings, The re- 

ceiver reproduces facsimile at the rate of ‘a 
four 8- by 11-inch pages every 15 minutes, 1 
According to W. G. H. Finch, president of 

Finch Telecommunications, Inc., 12 or more 

cities will be broadcasting facsimile on FM 
channels e: Fi this year. These cities include 

New York, Chicago, Detroit, Los Angeles, 

San Francisco, Cleveland and San Ber-' 
nardino, Calif. 


How PHONOGRAPHL 


“4 RECORDS are made 


PSM Picture Story 
by ROBERT F. SMITH ond HARRY SAMUELS 


HE silent black disk that makes noises 

when needled is chiefly shellac, lamp- 
black and limestone. In its manufacture, 
however, pure gold, wax, glass, copper, 
nickel and sometimes chromium ‘are used 
by the craftsmen who operate the intricate 


poured on a pre- 
lass plote, the First step 
go master disk 


plate is then cooked until # 
forms a layer . 


4. Contor of vertical di 
ground iso gold sh 
rom which the wax 


ona plate (anode). g 
finish via an 1,800-volt charge. 
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5, Another metal pl 


of copper .035-inch 

‘At left, @ motor spins 
is plated. At right, o disk 
inged board ofter plating. 


coated wa 
2 disk os 
rests ono 


and delicate machines that squeeze sound 
into a scratch. 

From beginning to end, the commercial 
manufacture of records is a tremendously 
exacting process, For example, 50 
cent of the wax-coated glass disks on which 
the music is recorded are rejected before 
reaching the cutting room. The accompany- 
ing pictures tell the story. 


“sputtered” with on extremely thi 
coat of 24-arat gold. 


6. Plate ond glass-wax core 
is broken from the gold-faced cop- 
per plate that now becomes the 
No. | master. Master has ridges 
where wax disk had groov 


applies o crust 
k to the gold- 


7. Here No. | mold, made from 
No. | master, has just emerged 
from a bath in which it acquired o 
thin plate of nickel to harden its 
face. A similar coat of copper 
completes the mold. Moster and 
mold ore still attached. 


10. The mold has on imperfect 
center hole. Here a craftsman 
solders a plug to the back of the 
nickel-faced copper mold in the 
first step toward putting 
hole in the exact center of the 
mold. This is o delicate operation, 


13. Arehabilitation expert (below) 
removes a clicking sound from o 
mold. At right is 0 close-up of o 
retouching job. The needle point 
of the tool actually fits in the 
groove and enables the craftsman 
to remove bumps ond nicks. One 
expert spent six months restoring 
a Caruso master on which a worker 
had dropped @ hammer. 


8. A separating tool detaches moster 
from mold. No. | mold's foce is an 
exact duplicate of the original record: 
ing, By subsequent plating ond sepo- 
rating operations, No. 2 master is made 
from No. | mold and the final mold 
No. 2, from No. 2 master. 


11. Through o microscope mounted on 
@ centering machine, the operator con 
odjust the placing of the disk so that its 
grooves run true around the center of 
the supporting p 
loft hand is a lever that he pulls to 
punch the hole when disk is centered. 


In the operator's 


9. Separation is now com- 
plete and No. | mold is ready 
to be used to fashion No.2 
master. The stamper, which 
presses the final produc! 
the commercial record—is 
made from No. 2 mold. 


12. The mold can be played. 
Here on expert listens to on 
in the RCA-Victor depart 
ment where original masters 
ore made. A defect in a re- 
cording is marked at its exact 
spot on the mold. 


14, Production of phonograph 
records starts with the mixing 
of a compound—shellac, lamp- 
black and limestone — fram 
which records are made. Here 
@ machine rolls the mixture 
into a long blanket. 


17. in the pressing room 
enough squares to make a rec- 
ord are ploced on a steam to. 
ble and heated until they are 
pliant. Prossing-machine oper- 
ator folds the square to make 
“biscuit,” as the trade calls 
the presser compound. 


20, The press is opened and a 
fecord, now nearly fi 
removed, The label for 


Skilled operators turn out a 
record about every 48 seconds. 
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15. As the blanket of compound travel 

‘on the machine's belt it is cut into six- 
inch squares by the knife edges on the 
roll After they hove been cut, the 
squares continue on the belt and pass 
under blowers to be cooled ond dried 
until they are in a brittle condition. 


make a record. In the top section 
stomper for the B side of the record. 
Its label is on the spindle in the center 
In the bottom section is the A-side 
label barely visible under 
label 


21. The record comes out of the press- 
ir but 


16. At the end of their journe 
the squares ore stocked for fu- 
ture use in the record-pressing 
room. Lompblock is added to 
the compound out of which the 
squares are mode only to give 
the finished record its color. 


19, Hore a record is made i 

presser, 0 machine resembling a 

‘waffle iron. Pressing is done auto- 

matically. Steam at 310 degra 

F. heats the stomp) 

compound is forced into the im- 
ns on the stompers by a 

ure of 1,800 pound 


held by two 
ond rotate 
A girl holds 
cloth again: 
its ed 


Rolling Ladd 
portability, the 61% 
“ladder” at right is propell@@@py turning 
the wheel, attached to a chain drive, at its 
top. The two shelves for holding materials 
are removable. The device was designed 
by Sam Dimon, of Los Angeles. 


Four-Row Corn Pieker. By com 
bining a pair of two-row Oliver corn pick- 
ers into one unit in his El Paso, Ill., farn 
workshop, Lester Pfister devised the fi 
four-row corn picker, shown below. He ha: 
since built three more. Pushed by a tractor 
and powered by a combine engine, the 
harvester's five claws, set on an angle in 
front, strip cobs from four rows at a time. 
Two belts then convey the cobs into a 
husker, which deposits them on a 
belt that runs to a trailing wagon 
picture at bottom of page shows the pickers 
at work. One machine accomplishes the 
work of 30 men. 


Grasshopper’s 
. 
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COLOR 
TELEVISION 
IS HERE 


WwW dm coLoR 


FILM SCANNING 


JUNIT 
LIGHT SOURCE) 


a 


FLUORESCENT ————> v 


SCREEN 


LL-ELECTRONIC color 

which RCA engineers have achieved in 
‘a form that does not make black-and- 
white equipment obsolete, is a complete de- 
parture from the mechanical color trans- 


television 


missions of recent years. Mirrors and 
photoelectric cells repiace moving parts. 

In a recent demonstration at Princeton, 
N. J., pictures were broadcast with a net 
color-slide camera, Its developers plan lab- 
oratory transmission of live-action studio 
scenes by mid-1947, outdoor action scenes 
late in 1947, theater-size pictures in 1948: 

‘The electronic system's mirrors and tubes 
split a beam of light into red, blue, and 
green images. Three kinescopes in the re- 
ceiver pick up the separate images simul- 


taneously—in contrast to mechanic 

tems in which a rotating filter transmits the 
three colors one at a time—and project a 
merged, flickerless picture. 

Color television requires much higher 
frequencies than black-and-white work be- 
cause a wider band must be used. The 
operating standards, however, such as the 
scanning rate, number of lines, and rate of 
picture repetition (30 per second), are the 
same as in commercial television. So a 
frequency converter would suffice to equip 
any black-and-white receiver to handle 
color broadcasts in black and white. Thus 
the advent of commercial color television 
still some years away by RCA estimates 

need no! nt sets obsolete. 


- 


y 


if 


Each machine is weighed in b: 


thin aluminum wheels that turn on steel bushings. 


on FULD 


An owner (below) awaits the "go" si 
his car down the track by puncturing 


Screw eyes, bent wire, and cotter keys with an arm 


removed form snap-on guides for the string that 
keeps the racers in line, Tool experts make the cars. 


ore o race, This 
fone balances a one-ounce weight. The racer hos 


nal to shoot 


A racer's power plant—a cartridge for a soda wa: 
ter siphon—is interted into a hole drilled into its 
tail. This 2Y/-ounce baby rolls on hard rubber tires, 


Douglas Aircraft engineers 
enliven noon hour by racing 
tiny cars jet-driven by CO, 


dioxide “engine 


with o needle-tipped plunger. Size 
of puncture in 


ortridge depends on car's weight 


ss ae je TNR < 


Above: Margiotte burns @ hole into « bulb he hos fashioned. Borrowing 
moterial from @ solid gloss rod, he builds up a flange around ithe 
tim of the hole. The adjustable gas burner over which he works it 
common to most glass blowers’ benches. Bel 

to the vousal In whi 

is working, every po 
fusion pump thot wil 
tory insteod of 


Acid-treating plant above re 
moves sulphur, raises quality of 
petroleum products. It is typical 
of glass technicians’ still 


By J. S. QUALEY 


° Mistess sketeto 


they spill o 


oil refineries have sitting a’ tone tables in engineering 


laboratorit 
Actual creators of 


ese refineries are 
sts who fashion the 
ientific glass blow- 
the laboratory of the 
pany plant in Jersey 
master glass constructionist 


efficienc 
timeter 
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T. A. Graf, and his staff of two, Robert 
Connelly and James Margiotta 

These three apply their craftsmanship 
and knowledge to creating increasingly im- 
proved methods of processing crude oil. The 
diminishing oil reserves and the changing 
nature of these resources make the work 
of the glass technicians of world economic 
significance. 

Kellogg’s is an engineering construction 
firm specializing in perfecting refinery 
methods to meet the ever-arising problems 
of individual companies and newly di 
ered oil fields, Its laboratories and shops 
in Jersey City provide all the servic 
quired by the oil industry. One example of 
the projects designed and constructed by 
Kellogg's is the famous catalytic cracking 
plant at Aruba, in the Netherlands West 
Indies, The Aruba “cat-cracker" played a 
historic part in supplying the Allied needs 
for all types of petroleum fuel in World 
War Il, and is still producing in heavy 
quantities. 

To do the creative and precision work 
required at Kellogg's, glass construction- 
ists need a variety of talents approaching 
those of the many-sided Leonardo da V: 


ht ongl 

he is working is Pyrex, most common of gloss- 
i ius, Materials, however, ran 

and lead glass, which melts 

the flame of a match, to crystal quarts, which 
is worked at temperatures around 4,000" F. 
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They must not only be able to turn glass 
into the most intricate and exact shapes; 
they must be practical physicists, chemists 
and engineers as well 

As often as not, glass blowers fashion 
working glass models for new petroleum 
processes without benefit of blueprints or 
sketches. In such cases, an engineer ex- 
plains the problem to be met, and how he 
thinks the desired ends may be attained. 
Then the glass constructionists go to work 
They blow the parts they figure are needed 
for the type of unit that will be most effi- 
in handling the particular kind of 
product they want to process. 

Not always, however, do the glass wo 
ers design the apparatus for new processes 
“out of their heads.” On some jobs they 
work from engineering drawings. But even 
then they must have a knowledge of all 
phases of the oil-refining fleld—of furnaces, 
reactors, regenerators, fractionators, and 


When all the glass parts nee: 
been turned, they are assembled into a 
model of the unit the glass craftsmen and 
the engineers had in mind. Then actual 
tests, using the crude oil to be tested 


ed have 


run through the assembled laboratory unit. 

‘These glass mockups are not fashioned 
to scale, but they do handle the ingredients 
to be processed in their real proportions. 
Once the models are operating as the engi- 
neers believe they should, they are copied 
in metal in a pilot plant. Then, through 
the pilot plant, larger amounts of petro- 
leum are tested. Engineers watch the tests 
and make improvements and, finally, when 
the pilot works at utmost efficiency, it be- 
comes the model from which Kellogg’s will 
build commercial plants in the areas where 
they are needed. 

This method, combining theory and ex- 
periment, has revolutionized oil refining in 
the last 10 years. Besides saving millions 
of dollars petroleum products that 
might otherwise have been dissipated, the 
models and the pilot plants have supplied 
valuable data for the oil industry. 

How long does it take to become a glass 
blower proficient enough for the tasks r 
quired in such a laboratory? “If you start 
young enough,” Graf says, “and are suited 
to the work, you should be good about the 
time you're 40.” 

Graf started at 14 


He got his training in 


2. Continuing on his project, Margiotte blows into 
© tube to create the visible bulge, which is just about 
the size he wants it. When it is exactly right, he hos 
to take it out of the flame, let it cool, notch it 
© file, and crack it smartly across th 
bench to divide it in the middle of the 
For him, this operation is one of the si 


Europe. He didn't choose his career, but 
was assigned to it by the government in 
the person of his school teacher. His ap- 
prenticeship lasted four years—seven hours 
a day doing manual work, three hours a 


day studying engineering, chemistry and 
physics. After that he had to serve a tw 
year “internship” with one company. When 


a course like his was finished, a European 
glass blower was considered about ready 
to earn his salt in the scientific field. If he 
wanted to go into the commercial field, 
however, he could make fair money as a 
blower of knickknacks. 

It’s easier in the United States, because 
there is no set period of apprenticeship. 
Most American-developed glass turners 
learn their profession, as young Margiotta 
did, in laboratories such as Kellogg’s, under 
masters such @s Graf. 

Connelly is a graduate of a third school 
of glass blowing—the family. Orphaned as 
a child, he was taken into the home of an 
uncle, a glass blower, who started Con- 
nelly’s tutelage at the age of 12, Before 
joining Kellogg’s staff, Connelly did pre- 
cision fabricating for RCA 

Margiotta is getting his scientific back- 


3. Here Margictta fuses the spread end of 
the upper half of the tube into the hole he 


length of time to give it integrated strength. 
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ground at Columbia University at night, 
studying for a B.S. degree. As a GI, he 
supervised a large glass-blowing staff at 
the Oak Ridge atomic project during the 
war. Incidentally, long before the Oak 
Ridge plant was functioning, glass blowers 
had fashioned models of the apparatus that 
was to open so large a door to the future. 

In addition to a rigorous education and 
wide knowledge, a glass constructionist 
must have the right physique—true eye 
and a sure hand for delicate work, and 
stout muscles for turning out cumbersome 


glass units that often weigh many pounds. 

To appreciate the muscles and stamina 
needed in the working of glass, it must be 
remembered that once a job is “in the fire” 
there can be no letup in the turning, pull- 
ing, twisting and blowing until the piece 
is finished—even if it takes 10 hours. A 
few seconds out of the fire can ruin a 
painstaking, costly job. 

And the right temperament is also neces- 
sary, for they do work that would sap the ps 
tlence of an engraver on the heads of pins. 

A true eye is as essential to an engineer- 
ing laboratory glass worker as exact pitch 
is to a concert singer. Much of the work 
at Kellogg's precludes the use of measuring 
ajds. The spiral in a glass coil or an elbow 
of tubing cannot be measured while the 
worker keeps weaving it in and out of his 
flame. The eye carries the entire responsi- 
bility. 

To split a hair, the class of work done by 
Kellogg's staff is not properly called glass 
blowing. Rather, it is glass constructing— 
or fashioning. Only occasionally is it nec- 
essary for the technicians to pusf into a 
glass or rubber tube. Mostly they turn, pull 
and twist their mediums into shape. 

Judging from past performances, even 
more intricate glass skeletons for greater, 
more economical petroleum and chemical 
refineries of the future are certain to come 
out of the heads and the flames of the 
laboratory glass technicians. END 


Connelly builds o tube out of erystal quartz, the 
most grueling kind of work in the business. Crystal 
quartz is the hardest, purest medium worked by 
the gloss technicians. 

from granulated quortz, 
sulphuric acid ond distille 
picked up from a scucer underneath his burner. 


Three Routes to «=O 
SUPERSONIC FLIGG? 


NGINEERS, striving to build a flying 

machine that will carry human beings 
faster than the speed of sound, have only 
three modes of flight with which to do it, 
‘These illustrations, used by Douglas engi- 
neers to explain the basic theories of flight, 
portray the principles upon which super- 
sonic aviation must depend—until science 
thinks up something new. 


2 Fourth of July skyrocket, thrust 
such os V-2s and the Woe Corporal 
depend upon the energy of their fuel chorge and 
need no cir to sustain them. Rocket speeds range 

‘up to 3.500 mph 
ond this form of 
power may give mon 
Fis first toste of super 
sonic. Right 


THRUST. Li 
driven devie 


WINGS. Airborne flight, represented in its sim- 
plest form by a child's paper airplane, utilizes 
aerodynamic forces, created by the action of 
sir upon a wing pasting through it, to provide lift 
Limited portly by the very wings thot sustain them, 
man-carrying airborne devices have os yet only 
nibbled at the bottom edge of the sonic barrier 


MOMENTUM. A connon shell, like 2 pebble from 
@ boy's slingshot, illustrates momentum-borne flight, 
in which on object is set in motion by a force 
grecter than its own inertio and then coosts 
Momentum plays @ part even in the flight of 
| thrust-borne devices after their fuel is exhausted, 
but true momentum-borne missiles carry no fuel 
and have no continuing propulsion 


i Feo 
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Catsup Tamer. Not too much. not Fireside Lie Detector. It would 
too little, with this catsup regulator. says put an end to tall tales around the house, 
Bill Hopewell, of Cincinnati. declares Mrs. R. L. Clark, of San Jose, Calif. 


Back-seat Ejector. the automotive 
device above is the interesting brain child for nonsmoking movie-goers are suggested 
of David E. Mann, Jr.. of Needham, Mass. by William Lohorco, of Brooklyn, N. ¥. 


Squawking Purse. one that cries. Shake-up Wake-up. An awakening 
out if owner's grip is released appeals to arm. not an alarm, is proposed by Sergio 
Mrs. Ethel T. Cearley, of Compton, Calif. Horacio Paredes, of Brownsville, Texas. 
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Liquid Insulation. Refecting 
80 percent of the sun's rays, 0 
new weatherproof aluminum root 
paint made by the United Gilsonite 
laboratories can be applied to non- 
porous surfoces with @ brush or 
spray at @ cost of one cent o 


square foot 


rr 


y 


~' 


Radar Works on an Ore Boat 


FORE ice floes hampered naviy 
ship owners had a chance to watch 
coveted radar at work on the Great Lakes 
The ore boat A. H. Ferbert tested marine 
radar equipment on a six-day run, Out 
fitted with a Radiomarine Corp. wave-guide 
and reflector antenna (upper left) and an 
indicator unit (above), the Ferbert caught 
pictures that enabled Capt. Frank Day 
port to distinguish between passenger ships 
and ore carriers at distances up to 

At left is one of the radar “map: 
Ferbert is the spot in the exact center, 
while the elongated white images are the 
banks of the St. Marys 
Lakes Superior and Huron. 
and aste 


between 


of the ship are buoys 


gultag aegis 
Ei a i 
pi Ua 


TATTOO 


fry? 


’ 


: 


Dry-Land Navigation Training. 
Make-believe flights and voyages now elimi- 
nate risk while Navy students learn to use 
Loran, short for “long-range navigation” by 
radio, A transmitter, right, emits signals 
which are picked up by a movable “crab,” 
representing a plane or ship, on the chart 
table above, Because radio waves travel too 
fast to be timed accurately on this miniature 
scale, they are replaced by sound waves, 


py oan | 


afest Without 
wetting or blurring papers, overhead nozzles 
will smother flames alr ly if fire 
threatens pricele: signatures, and 
agreements at United Nations headquarters, 
Lake Success, N. Y, Designed by Walter 
Kidde and Company ‘ork, the system 
releases a ton of carbon dioxide, automati- 
cally shuts doors and stops ventilators. 


d , | 


pitched above range of the ear but 
made audible by the special receiver at 
left. Listening in, the learner plots his 
position and then compares it with that 
of the “crab” to find his score. 
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Road-and-Railer. Fitted for roads 
or rails, the postwar Evans Auto-Railer is 
guided on tracks by flanged, steel pilot 
wheels. Fifty percent of the load bearing 
and all driving and braking are done by the 
regular wheels, equipped with special-tread 
rubber tires having 314 times the traction 
of steel railroad wheels, Pilot wheels lift 
hydraulically for road use. 


Super Coal-Heaver. 1 the clam 
shell bucket at the right were unloaded just 
once in the basement of the average Ameri- 
can home, it would deposit enough coal to 
last two years, Built by Blaw-Knox Co. to 
speed up stock-piling from lake boats, it 
operates on a bridge-type crane and holds 
17% tons of coal—23 cubic yards. 


AC on a Freighter. Al auxiliary devices except 
cargo winches aboard the newly launched: motorship 
Angele Higgins, of New Orleans, (below) are operated 
by alternating current—a novelty on a argo ship. Three 
60-I:w. generators are driven by three 120-hp. Hercules 
Diesel engines, one of which is shown at left, The com- 
plete plant generates 440-volt, 3-phase, 60-cycle current. 
Winches operate on AC-DC motor generator sets. 


Van Boren tinkers with model on his lawn: 
Tractor weighs 260 pounds; thresher, 240. 


Tractor even hot a tiny shovel for cool. 
Below cre the thresher's chopping blodes. 


Small Way 


ECALLING a vanished era of farm- 

ing, John J. Van Baren, of Newton, 
Towa, has reproduced an old-fashioned 
steam tractor, its water wagon, and a 
threshing machine. Complete to the 
tinfest detail, they do everything the 
originals did—but they are exactly one- 
quarter as big. Lacking engineering 
plans, Van Baren had to hunt down ex- 
amples of the outmoded equipment for 
his measurements. With the exception 
of belts, chains, and a steam gauge, the 
models were made by hand. Their crea- 
tion in spare time required eight years. 


Miniotun wheels chonge direction and angle of 
thresher's ‘acking pipe. It discharges straw. 


Floodlight Truck for Fires. 
‘To provide illumination at isolated night 
fires or airplane crashes, the firefighting 
staff of the Douglas Aircraft plant at Ei 
" Segundo, Calif., developed the auxiliary 
truck shown above. Mounting 10 flood- 
lights of 200 watts each, it has a detach- 
able fuse box with 18 plug outlets. ‘The 
electrical equipment is powered by a 100- 
“horsepower gasoline engine, and the truck 
itself in designed to be towed by any of 
the plant's fire engines. 


Fireeyele. Another specialized piece 
of equipment. used by Douglas at El 
Segundo is this three-wheel motorcycle, 
which provides extreme mobility and 
permits close-quarter firefighting in nar- 
row aisles or other confined places any- 
where in the sprawling plant. It has 
been rebuilt to carry chemical equipment 
over the rear wheels, where separate re- 
cesses contain two 30-pound Du-gas 
extinguishers and four carbon-dioxide 
extinguishers—two 15-pounders and two 
two-pounders. 


Twisting a Giant's Tail. 
In this towering steel skeleton, toller 
than @ five-story building, the toil 
BW) section of the Lockheed Constitution 
is hovled back ond forth by hy- 
dravlic jock: to test its strength 
The fromework is counterbalonced 
to eliminate unnecessary stresses, 


Threadless Button. Cloth ts 
folded into a groove in the back of 
the button diagrammed below, and the 
button is fastened to the material by 
a staple. It was invented by E. W. 
Biegajski, of Buffalo, N. Y. 


Nonskid System. For traction 
on slippery surfaces, the tire “chain,” 
or track, diagrammed below can be 
put into action by merely pulling a 
lever. When the track is not in use, 
“spring-loaded guides mounted on the 
axle hold it away from the tire, which 
then is free to run on the roadway 


a 
F. crogs-Bars 
AND S IDE-CHAINS 
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Pocket Lock. A zipper seal that makes 
the back pockets of trousers theftproof is 
pictured above. The antipickpocket guard 
was invented by Leopold Schonthal, of New 
York City. When locked, the zipper is 
closed all the way, and the chain, which is 
attached to the zipper clasp, draws taut 
and is anchored to a snap button inside a 
side pocket, so that it cannot be unfastened 
without arousing the wearer. 


through a gap left in the track's crossbars. 
Pulling the lever moves an idler pulley that 
tightens the track's guides against the 
wheel. The upper right-hand drawing shows 
the track in its free-turning position, tire 
resting on the ground; drawing below it, 
wheel as it turns the track. It was invented 
by C. W. Hunter, of Bryn Mawr, Pa, 


CONTACTS 


Repeating Flash Systems.time- 
savers for photographers are the two 
lamps above, in which manually operated 
cranks replace spent bulbs with new ones, 
moving the reflectors out of the way as 
they do so, Once the fresh bulbs are in 
place, the reflectors return to position. The 


Warning Light. An automatic warn- 
ing of decreasing speed is provided by a 
light for cars and trucks devised by the 
Automobile Safety Light Co., of Chicago. 
‘The light, shown on the back of a car 
below, gets its current from a rear spark 
plug. When the engine is running fast, 
the light burns a steady, bright red. As 
speed is cut it starts to flash a warning 
that the, car is slowing down. 


top lamp was invented by E, B. Nobel 
and A. W. Seitz, the lower one by John 
J. Malloy. Both devices use a series of 
bulbs with bayonet-type bases, and 
their discharge switches can be oper- 
ated either by hand or by synchroniz- 
ing apparatus. 


Pickproof Lateh. Prowlers will 
not find the new door latch above, in- 
vented by A. M. Chester, of Austin, 
Tex., as easy pickings as the old type. 
The new latch has a jointed shaft 
which buckles and buries its hook 
deeper into the eye when the shaft is 
lifted from outside the door. 
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PROJECTS OF THE MON 


CRAFTWORK 
Sickie 


DUELING PISTOL. No project for clothes- 
pin whittlers, this accurate model of an old 
German weapon will give the painstaking 
craftsman a fine chance to show his stuff. 
Finishing wood to resemble metal 

cial part of the job. You'll find plans and 
suggestions for both carving and finish 
ing in the article beginning on page 154. 


| 
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SURREALISM IN THE BOUDOIR, Costume 


. As de- 
scribed on page 160, it's cut and shaped 
from a single sheet of clear plastic and 
then cemented to a small, frosted-edge 
bese piece that holds it upright, 


By MORTON C. WALLING 


S YOU stand on a catwalk high above 
the plant you can scarcely see where 
it ends, dim in the distance, five city blocks 
away. The workmen dwindle to mere 
specks, the gigantic U-shaped welders be- 
come tiny tweezers. Toward you stretch 
three long, silver caterpillars: assembly lines. 
Here and there comes a flicker of blue 
flame from an are welder, reflected and re- 
flected again from shining stainless. steel 
‘Occanioerlly thers ie cinebling medley OE 
thumps from shot welders; otherwise there 
is only a low hum from the thousands of 
workmen and machines 
Here is modern technology in action—the 
assembly-line system the auto industry made 
famous, But as the great cranes swoop down 
along the line and the silvery bodies roll 
nearer and nearer you can see they are too 


Stitching Stee 
Into 
Streamiiners 


Budd's new assembly line 
rolls out cars like cans. 


y nd too, big. Each 
is as long a dozen motor cars—a 
stainless steel railw ach. 

For this is the plant of the Budd Com- 
pany, where the high-speed step-by-step 
echniques they have long used in 
1 auto bodies are applied to 
railway cars. And the result will be a new 
lard of comfort in railway trave 
sonable cost. By the app! 
troit methods to Philadelph 
out as stacked rolls of stainless steel, varying 
from 1/10 to 1/4 inch in thickr 
a short time later as a finisl 
car, ready to be towed out and put behind 
a locomotive. In between are some quarter- 
million shot welds, 200 rivets—and some 
highly intelligent engineering. 
The first stainless steel train, the Chi- 


STORY CONTINUED’ ON) PAGE/126, FOLLOWING FOUR PAGES OF PICTURES 
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t, and continued on the next 
three pages, is a panora: 
of the Budd shops. Covering 25 
acres, they have enough open crea 
for 50 regulation gridirons. Capa- 
city is two $85,000 coaches a day. 
OVERHEAD CRANES MOVE 

HEAVY PARTS. 

ALONG THE 


RIVETING 
UNDER 


MULTIPLE-WELDING. 


; MACHINE MAKES 
INSTALLATION OF ELECTRIC 
Re WIRING, SOUND PROOFING, 
AIR-CONDITIONING PART! 
FRAMING AND INSULATION i 


Ano iN ROOFS 


SHEATHING  SUBASSEMBLY 
‘A ROOF LINE COMES 
IW HERE 


inwuloting material, Fiber- 
botts will be odded later 


Above, o "walking welder” that in half o day 
joins the four 58-foot sections of the center-ll 
beam. With hand methods, job took o week. 


At left, @ button i 
fixes roof panel: 
right side up, inve: 


pushed and the shot welder 
lace. Roof 3b 
1d for more installations. 


boenens ol 


Hele tn telat 


Roller dies above are the super-tough wringers 
‘that octually wrinkle the metal. Part of the 
drawing bench, each costs os much as $5,000. 


1. the drawing bench puts wrinkles in stainless 
‘oof and side panels. A similar bench forms 
center sill, or cor backbone. 


At right, the motor-pro 
g head pulls the 
| ribbon through roller 

Corrugated jaws grip end of s 


“PLUMBING, HEATING, ELECTRIC, 
AND BRAKING EQUIPMENT 15 
‘AXTTACHED TO INVERTED FLOORS 


ENDs"AvincneD 
ROOF ON 


Drawings by STEWART ROUSE 


INSTALLATION OF 
SHEATHING PLATES 
AROUND WINDOWS, 
AND WINDOW GLASS 


nipinem is upside down for installation 
.quipment such as air brakes, heaters, 
plumbing, “Arc welding does the job. 
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WALLS INSULATED: 
FRAMEWORK, 


SS 


‘DOORS ARE HUNG) LOUNGE WALLS 
PUT UP; LUGGAGE RACKS, 
UGHTING FIXTURES, AND 
‘SOME HARDWARE PUT IN 


Above, a workman tightens window screws to 
stop leak discovered during water test. 


is set on temporary raised 
trucks before side paneling ond fluting are applied. 
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PSM Staff Photos by W. W. MORRIS 
and ROBERT F. SMITH. 


LOW, PERMANENT TRUCKS 
INSTALLED; END DIAPHRAGM 
PLATES ATTACHED; 
LINOLEUM WALLS AND 
FLOORS APPLIED 


LINOLEUM WORK 
COMPLETED AND. 
SEATS PUTIN 


SUBASSEMBLY 
HERE A partly assembled car being swung into posi- 
PRELIMINARY, tion along the production line. Four 10-ton over- 

jo oll the 


FINE FINISHING 
‘COMPLETED 


FINISHED CAR 
READY FOR 
DELIVERY TO A 
RAILROAD COMPANY 


Heavy-duty jocks ore used to raise the cars into 
the required position for the job. 


[At left, the permanent trucks ore being installed. » 
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cago, Burlington, and Quincy's “Pioneer 
Zephyr,” was built by Budd in 1934. Up 
until the beginning of the war, when all 
railroad-car production stopped, Budd had 
built and sold 47 complete trains to 14 
railroads. So the firm is an old hand at 
this big job. 

Budd-built railroad cars—except for their 
trucks, end underframes, and miscellaneous 
decorations and fittings—are made entirely 
of welded stainless steel. By a method of 
electrical stitching, called “shot welding,” 
strips and sheets of stainless steel literally 
are “sewed” together with rows of uniform 
spot welds, 

Shot welding, a Budd development first 
used in 1931 to produce the first stainless 
steel airplane, is a form of electrical-resistance 
welding, Time and the current, and there- 
fore the heat, are automatically controlled. 
The result, according to Budd engineers, is 
a strong weld that changes none of the 
characteristics of the surrounding metal, and 
that can be made just about as rapidly as 
the operator can move his U-shaped welding 
tool. In the course of the production of a 
railroad car, more than a dozen different 
types of shot welders are used, ranging in 
size from a few feet in length to fifteen. 

This combination of strong welds and 
stainless steel gives Budd cars a heavy- 
weight’s strength with a welterweight’s body. 
In a recent test, Budd research engineers 
placed a standard 118,000-pound stainless 
steel coach between the jaws of one of the 
world’s most powerful compression-testing 
machines, The project was to squeeze the 
car along its main fore-and-aft axis until 
it buckled in much the way that it might in 
a head-on wreck. The “big squeeze” was 
applied slowly so the stresses and strains 
could be studied. Finally, when the first 
signs of buckling appeared, the testing ma- 
chine’s gauge showed a pressure of 1,865,000 
pounds—more than three times the 500,000- 
pound standard for safety required by the 
Association of American Railroads! 

Part of this strength is built into the cars 
at the beginning of the assembly line where, 
at the No. 1 feeder, the stainless steel for 
the roof and side panels is corrugated. This 
work is done by a battery of large draw 
benches similar to the benches used in draw- 
ing wire except that the material is flat 
instead of round. The ribbon of flat stain- 
less steel is pulled through a series of power- 
ful roller dies until just the right corrugation 
is obtained to provide maximum stiffness. 
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When a desired length has been drawn, 
the corrugated sheet is cut off with a tooth- 
less Carborundum saw, called a radiac. 
Except for the cutting operation, the draw- 
ing is a continuous process. When one roll 
of stainless steel is used up, the end of 
a new roll is welded to it, A novel rolling 
welder is used for this operation. A metal 
welding wheel is simply rolled across the 
joint and the weld is made. 

The center sill or main under backbone 
of the car consists of four %-inch formed 
sections of sti steel. After being drawn 
to shape, the sections are moved to an as- 
sembly jig where, once they are clamped 
firmly in place, a motor-driven “walking 
welder” resembling an animated drill press 
moves along the assembly and automatically 
makes the more than 3,000 individual shot 


spection is cleaning and 
1d cor. Note the easily 
is coach, 


Lost step before final 
polis compl 
turned lounge seat 


welds that bond the section into a strong 
58-foot-long beam. 

Once the roof and side panels and the 
center sill are rea the main assembly job 
begins. The center sill is placed in still an? 
other jig where a “ iveter”—a ki 
size pair of hy 
squeezes rivets into place easily and noise- 
lessly with its 50-ton pressure to fasten the 
end underframes to the ends of the center 
sill. This complete underframe unit is then 
moved by overhead crane down the line 
where floor beams and floor are welded into 
place. 

While this operation is in progress, com- 
plete car roofs are being fabricated, water- 
tested for leaks, insulated, soundproofed, 


and fitted with winng and air-conditioning 
ducts. To make it easier for the workmen 
and to speed the operation, all work done 
on the inside of the roof is done with the 
roof upside-down. This is also true of the 
installation of air brakes, plumbing, heaters, 
generators, and other equipment on the 
underside of the floor and underframe as- 
sembly. When a roof or a floor is com- 
plete with auxiliaries, four 10-ton cranes 
maneuver into position 100 feet overhead 
pick up the member as if it were a toy, turn 
it over in mid-air, and deliver it right-side-up 
to the first main assembly position. There, 
roof, side frames, ends, and underframe 
meet and are shot-welded together to be- 
come a skeleton car. Mounted on temporary 
trucks, which are elevated to make under- 


A finished 52-possenger coach, built by Budd for 
the New York Gentrel. Coach hes just been towed 


the-car work easier, the car then begins its 
step-by-step progress down one of three 
pairs of railroad tracks that form the final 
assembly lines. 

From that point on progress is rapid. 
The cars literally grow as they are moved 
from position to position along the tracks by 
portable electric winches, and different 
teams of expert craftsmen go to work. Stain- 
less steel fluting and side paneling are 
added. Doors and windows are installed. 
They enter a special water-test chamber 
where for two hours they are sprayed with 
water at 45-Ib sq.-in. pressure to simu- 
late the conditions of a car speeding through 
a driving rain at 80 m.p.h. Interiors are in- 
stalled and painted. Linoleum floors are put 
in place. Permanent trucks are jockeyed 


into position and mounted with the help of 
hydraulic jacks that can lift the end of a 
car with less effort than you can lift the 
front of your automobile with a bumper 
jack. If the car is a coach, seats are in- 
stalled. Then, entering another test cham- 
ber farther down the line, the car’s air- 
conditioning system is given a thorough 
two-hour check to make sure that every- 
thing is functioning properly. 

Finally, the car is cleaned, preened, pol 
ished, and inspected. The next stop is a 
spur track just beyond the large sliding 
doors that mark the end of the “line” where 
a waiting switch engine takes it to the main 
line for delivery to one of the 16 national 
railroads who have coaches, sleeping cars, 
and double-deck observation cars on order 


off the ond of the assembly line and is on spur track 
outside the plant. Note lorge picture windows, 


for the comfort and pleasure of America’s 
railway travelers. 

From a hundred feet up in the building's 
roof, the plant resembles a giant’s bakery— 
with railroad cars for loaves. It has a giant's 
capacity too. Fifty-one 85-foot cars can be 
in progressive stages of assembly in the three 
lines at once. Soon a fourth will be added 
to produce a double-deck observation car. 
car. Today, full production is almost entirely 
a matter of getting in materials and getting 
up to speed. When it is reached, stainless 
steel in rolls stacked at one end of the plant 
in the morning will find itself eight hours 
later, wrinkled, welded, and part of a smart 
new 56-passenger streamlined coach or an 
ultramoder all-bedroom sleeping car, well 
on its way down the assembly line. | END 
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a car headlamp, the 
Westinghouse sealed-beam spotlight 
has a half-mile range. Built for autos and 
boats, its highly efficient parabolic reflector 
and ‘parasol-shaped filament «produce a 


glareless ray 


entrates Pull. 
-shaped iron core with 


Magnet Ce 
By winding a 
6,000 turns of square copper wire, Dr 
J. E. Goldman, of Westinghouse, has 
built a ton-and-a-half electromagnet 
(right) that packs enough strength in 
a space the size of a saucer to lift a 
two-ton auto. 


tricity Computes 
To Year the ways of 
floods, Ohio State University assem- 
bled the apparatus below, in which 
electricity acts like 

channel. Elements in its circuit repre- 
sent river-bed friction and the chan- 
nel’s capacity. Oscilloscope rea 
(inset) allow flood crest measurements. 


he water in a river 
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Bifocals Blackout Bulls. Farmers 
know a bull won't charge when he can’t see. 
The Masbruch halter above, produced by 
the Russell Mfg. Co., Platteville, Wis., lets 
a bull walk and graze, but when he lowers 
his head to charge, his vision is blocked. 


Horse Spees. Now come goggles to 
protect the eyes of race horses from mud 
clots and dust kicked up by their running 
mates. The specs are made by setting two 
Plexiglas bubbles into a regular set of blink- 
ers. Showing off a pair, above, is Royal 
Hustle, first thoroughbred to we 


Kindly Weaner. Consisting of metal 
tabs that close over a calf's mouth when it 
raises its head to nurse, the Shur-Way wean- 
er, left, prevents injury to the mother cow 
and breaks the calf of its habit without pun- 
ishment. Yet in no other way does it curb the 
cals freedom or keep it from feeding. 
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eri jading ire 
ventor a find he overlooked 


aN IERICA’S No. 1 inventor just missed one 
of the greatest inventions of all time. But 
he discovered the clue that enabled others to 
perfect it. 

Most of those who currently celebrate the 
100th anniversary of the birth of Thomas 
Alva Edison at Milan, Ohio, on February 11, 
1847, remember him for his electric light, 
talking machine, and moving pictures. 

Many recall, too, his stock ticker, mult! 
telegraph, storage battery, fluorescent li: 
ing, and Portland cement. 

‘erhaps few, in contrast, ever heard of the 
Edison effect, to which we owe the vaculim 
tube and the marvels built around it=nidio, 
television, radar, electron microscopes, atom 
smashers, and unknown wonders still (0 come: 

To Edison, the phenomenon that bears his 
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Fumble 


By ROBERT D. POTTER 


Electrotit bell 
rbon filament of 
gave tho 


the 
Edison's Jom 
cludfe the wagurd tubs. 


the grid stort ond stop @ 
current posing through the tube. 


name was no boon, but an unmitigated nui- 
sance. Back in 1883, the Wizard of Menlo 
Park was fretting over his electric lamp. It 
burned brightly for a time, then sputtered 
and went out, Its bulb blackened. Some- 
thing was carrying the very substance of 
the filament across empty space to the glass. 

Edison inserted a metal plate in a lamp 
bulb, and attached a current meter. Its 
needle swung. Jotting down his observation, 
the busy inventor hastened away to other 
experiments of more obvious practical im- 
portance. Had he only known it, he had in 
his grasp the key to the whole vast science 
of electronics. Fi 
the filament w 
ticles—electrons, we call them now. And 
they would flow: in only one direction, from 
the filament to the plate. 

More than two decades later, a British 
physicist, J. Ambrose Fleming, awoke to the 
significance of this Edison effect. It pro- 
vided, he realized, a one-way valve for con- 
verting alternating into direct current. Em- 


Striking a metal target, cathode 
X-rays 


rays generate used to 
make radiographs of human 
treat cancer, and ex- | 
ine steel for flaws. 


steel for 


[ea 
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* PLIOTRON 


iy a 


high-frequency radio, waves of 
plictron tube now heat-trect 


bond the layers of plywood. 


bodied in his diode or two-element vacuum 
tube of 1904, it supplied the practical means 
of detecting wireless waves that the world 
had been waiting for. In 1907, Dr. Lee de 
Forest added a third element—a grid to 
control the current flow between filament 
and plate—and obtained, in his triode or 
audion, an amplifier that augmented the 
volume of faint reception until it could be 
clearly heard. Listeners took off their ear- 
phones—and wireless, given new ears and 
voice, became modern radio. 

Just as truly as Fleming’s diode and de 
Forest's triode became the main branches of 
the mighty family tree of electronics, so the 
Edison effect gave root to it. In a very real 
sense, the major types of vacuum tubes 
shown with their applications on these 
pages are Edison's unwitting brain children 
~and his greatest claim to fame may well be 
the discovery of a principle that will live on, 
even after all the inventions he made him- 
self have been superseded by later develop- 
ments and have passed from memory. 
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KLYSTRON 


Electronic precipitation obates 
by attracting particles 
to plates connected with kene- 
tron tubes, which provide o 
high-voltage source. 


Television cameras and receiv- Photoelectric tubes count peo- 


ers attained quolity definition 


open doors, make sound mov- 
jes, and transmit copies of 
messoges ond pictures. 


KENETRON 


The thyratron, a versatile tube, 
can handle large current out- 
put for welding, and serve os a 
"slave" to take orders from 


ero 
scope is capable of magnifica- 


LECTRON 
MICROSCOPE 


tion up to 180,000 diameters. 
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Reflectoscope line, above, 
shows sound metal. Below, 
A is zero sweep line. 


By 
bouncing vibrations from one side of a 
piece of metal to the other at supersonic 
pe detects 
flaws and indicates exactly where they lie 
With it, industry can study freshly milled 
plates and hunt for fatigue cracks in working 


speeds, the Sperry  reflectosc 


parts of machinery and other equipment 
used in a plant 


B, obove, is the initial 
pulse; C is its reflection 
Reflected vibration, D, 
discloses o defect about 
four inches from surface, 


whness. To 

for roughness, the U.S, 

Rubber Co. uses a “rugosimeter,” below. It 
measures the resistance to compressed. air 
between a surface and a plate resting on it. 


trons, accelerated by a 40,000-volt electro- 
static field, rebound from the ta 


diffraction pattern on a phote 
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Rockets Samp Up British Bike 


CROWD of 90,000 saw Bill Kitchen 


LA. (right), noted British motorcycle racer 
smoke up Wembley speedway in London 
recently (above) on the world’s first rocket- 
assisted motorcycle 
Prof. A. M. Low, rocket pioneer, and 
Jackson, manager of the Wembley 


developed the rocket-boosted bike 
dditional power is supplied by four 
xed over the rear wheel, two to the 
side. Kitchen was protected from the blast 
by a steel shield. Switches on the handle- 


over their rocket bike. Low plans 
fan all-rocket-driven cycle this year. 


's. The race rider 


bars controlled the rockets 
s absolutely terrific” 


said the “acceleration v 
when the rockets let go. 
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BASTING MEATS AND FOWL is just one 
use for a kitchen gadget marketed by the 
American Merchandise Distributors, of 
cago. Resembling an oversized medicine 
dropper, it also can be used to skim cream 
from milk, trim cakes and pastries, and water 
plants. The rubber bulb slips off the heat- 
resistant glass tube for cleaning. 


SCISSORS SHARPENING can be done at 
home with a small sharpener produced by 
the South East Merchandise Co., of Lyn- 
wood, Calif, A flat guide, placed against 
the scissors blade, brings a silicon carbide 
stone to the angle needed to produce a per- 
fect cutting edge. The stone may be turned 
to a new side when one is worn. 
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VENETIAN BLIND TAPES may be replaced 
in only a few minutes without removing the 
blind from the window or disturbing the 
cord. This is possible by using tapes pro- 
duced by Easy Way Tapes, of Cincinnati, 
Ohio. Equipped with a simple fastening 
device, the tape is slipped over the ends of 
the slats, the old one is cut off, and the new 
‘one is then moved into the proper position. 
No tools are required to do the job. 


ICE-CREAM STICKS may be frozen in the 
home refrigerator with an aluminum mold 
manufactured by Standard Products Co., of 
Detroit. Several wooden sticks are provided 
with each mold and more may be purchased 
separately. The molds are placed in the 
freezing compartment and the frozen treat 
is ready in the time it takes to freeze ice, 


WHETHER THE SHOE FITS is quickly seen 
when you buy shoes for a child in a store 
equipped with the “Window Fit” system, 
developed by Step Master Shoes, Inc., of 
Greenup, Ill, and displayed as above. In- 
stead of measuring the foot, or relying on 
guess work, the clerk slips a master fitting 
shoe, made mostly of clear plastic, on the 
child’s foot. Parents then can see for them- 
selves how it fits. With the size determined, 
new shoes are selected from stock. 


FILTER 
CYLINDER [ 


A FURNACE LIGHTER manufactured by the 
Lorain Furnace Lighter Co., of Lorain, 
Ohio, eliminates the need for kindling of any 
kind in starting a fire. The lighter, a gas 
burner connected by a hose to an outlet, is 
lighted and thrust into the ash pit after the 
firebox has been charged with coal or other 


fuel. The hot flame, thrown upward 
through the grate, is said to produce a blaz- 
ing fire in only a few minutes, 


ROOM VENTILATION in any one of four 
ways is provided by a new window ventilat- 
or manufactured by the U. S. Air Condition- 
ing Corp., of New York. As illustrated be- 
low, an electric blower draws fresh air from 
the outside (1) when the control knob is set 
at the bottom position. Move the knob up 
to the next position (2) and room air is recir- 
culated and mixed with fresh air. Move it 
again (3) and you get full recirculation of 
room air. Last, (4) the ventilator serves as 
an exhaust to remove stale air from the 
room. Air volume is regulated by a rheostat. 


OursiDe 


‘CONTROL AIR 
OE 
PORT 


AIR FROM 
‘ROOM 
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A SINGLE-SEAT CAR now being produced 
in England was designed especially for dis- 
abled persons. Clutch, brake, and throttle 
can all be arranged for either foot or hand 
control to. suit individual requirements. 
Known as the Larmar, the four-wheeled car 
has a 2% hp. engine, located at the rear. It 


RELEASE THAT BRAKE! A dashboard signal light 
developed by the Eklind Tool & Mfg. Co., of Chi- 
cago, is intended to prevent motorists from driving 
with the parking brake on or only partly released. 
led on any car, the light flashes a bril- 
s soon as the ignition is turned on and 


continues to burn until the brake is fully released. 
The red cap may be removed to give a bright light 
for reading notes and maps. As seen below, the light 
consists mainly of three zinc castings, 


i = 
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All controls i British midget ore located 
in the usual posi but each con be adjusted 
for hand or foot operation by a disobled person. 


cruises easily at 35 m.p.h. and travels ap- 
proximately 65 miles on a gallon of gasoline. 

Three forward speeds are provided, but 
there is no reverse, since the car, which is 
approximately 7’ 6” long and 2’ 4” wide, can 
be tumed in a 15’ circle. The wheels, fitted 
with 4,00 by 16 tires, are independently 
sprung and each has a cable-operated, in- 
ternal-expanding brake. An extra wheel and 
tire are carried in the large luggage compart- 
ment located at the front of the car. 


= i 


BRAKE ACTION AND PICKUP of 
a car both are measured by a 
pendulum-type accelerometer pro- 
duced by the Metron Instrument 
Company, of Denver. Using the 
same force that tends to throw a 
motorist forward or backward when 
the car stops or starts, the instru- 
ment requires no electrical or me- 
chanical conncctions. Mounted on 
the windshield molding, it gives a 
constant performance check. 


GREASE FITTINGS produced by the Sim- 
plex Mfg. Co., of Detroit, are intended to 
supply bearings with a continuous flow of 
lubricant for long periods of operation. A 
neoprene ball inside the cup is compressed 
when lubricant is forced into the reservoir 
with a hand or power gun. Then, as the 
bearing needs grease, pressure exerted by 
the compressed air within the ball forces 
the lubricant inside. 


FLEXIBLE BALL 
Reuer 


CHANGING A TRUCK TIRE is less of a phy- 
sical strain with a Ted Tire Carrier, put on 
the market by the T.E.D. Corporation, of 
Los Angeles. As seen above, the carrier is 
bolted to the chassis fi 
ing clamps are re 
out and tilts so that the tire is ready to be 
detached and rolled away, The carriers are 
available in two sizes. 


rame. When the hold- 
ed, the carrier swings 


LUNCHING IN A CAR usually 
brings up the problem of a con- 
venient place to rest the food and 
drink while you are eating. As a so- 
lution, the Distributing 
Company, of Atlanta, is offering an 
aluminum tray which attaches to 
the dashboard and folds back out 
of the way when not in use. Pol- 
ished to a fine finish, the tray meas- 
ures 9” by 12” and has a raised 
edge to prevent objects from slid- 
ing off. Supporting the tray are an 
arm and two adjustable ball sock- 
ets that make it possible to raise 
the tray to a convenient height and 
level it regardless of the car angle. 
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GUS Slows 
a Speeder 


By MARTIN BUNN 


LOT of folks have lived in this town 

all their lives without knowing or caring 
that the small, vacant warehouse north of the 
railroad station belongs to Mrs. Pomfret, 
perhaps because she owns so many things 
she needs two lawyers to keep track of her 
dividends. 

But Peter Evans, the new pastor who took 
over when Dr. Hatch retired, wasn’t in town 
three weeks before he knew all about the 
building and had a plan for putting it to use. 
The Rev. Mr. Evans had been selected for 
this post while he was still an Army chaplain; 
in no time at all he had people applauding 
his scheme for establishing a young folks’ 
community center. The whole idea hinged 
on whether Mrs. Pomfret could be talked 
into contributing the idle warehouse, 

Officer Tom Maloney, a burly, usually 
cheerful man, had one way of looking at it. 
He paused outside the Model Garage one 
morning to greet Gus Wilson with a wan, 
unhappy smile. 

“Why the long face, Tom?” asked Gus. 

“Can it be you don't know our school 
basketball team got nosed out of the county 
championship by Remsen High? Meaning 
no reflection on the school, our small, over- 
crowded gym is no proper place for a good 
team to practice. It'll be a different story 
next year when Mr. Evans makes over a 
floor for the use of our teams.” 

“That ain’t all,” put in Stan Hicks, Gus’s 
young grease monkey. “I spent a week's 
pay taking my girl out Saturday night. Now, 
that recreation hall—" 

“How's it coming?” Gus inquired. “I 
haven't heard that anything's been settled.” 

Tom shook his head. “There'll be willing 
hands to make the repairs once Mrs. Pomfret 
agrees, but there’s no telling with her.” 

“Crazy as a beetle,” Stan agreed emphat- 
ically. “Remember the time she got mad 
when I blew a horn in front of her house 
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9:30 at night? Took away her repair busi- 
ness because you wouldn't fire me. 

“I wasn’t sorry to lose it,” Gus declared, 
“A new chauffeur every week, and every one 
of them begging me to make her bus less 
peppy. I hated to see that fine car start up 
like a wet sponge bouncing off a sofa pillow!” 

“That's my worst worry,” Tom grunted. 
“It has come to my notice that Mr. Evans is 
addicted to speeding and fast starts.” 

“That could make trouble,” Gus agreed. 
“Has anyone spoken to him about it?” 

“I have, for one. He says his car has too 
much pep. Had it tuned up before he left 
Denver a month ago.” 

“Denver, eh?” Gus asked wit 
est. “I worked there years ago. 


fresh inter- 


“He was stationed near there. Look!” 
Tom waved his club toward the corer, 
where three cars glided to a stop before a 
red signal. “That's him, now. The blue 
sedan on the far side.” 

The light clicked orange, then green, and 
Mr, Evans’ car promptly shot forward ahead 
of the others. 

“See?” Tom snorted. “There’s no law 
against jack-rabbit starts. but it’s just as 
dangerous as some things I give tickets for.” 


JURE chance, in the form of a stalled car, 
made Gus a witness to the next round in 
the Evans-Pomfret match. At about four 


our few wealthy families live. He had just 
finished putting in a new fuel pump when 
he caught sight of Mr. Evans’ car easing 
slowly toward the Pomfret driveway across 
the street. Behind the smiling young pastor 
sat stout, bejeweled Widow Pomfret. talking 
graciously at the young man’s back, 

As the sedan nosed over the curbstone, a 
spotted dog cavorted dangerously toward 
the wheels, and the driver jammed on the 
brakes just in time to avoid hitting it. The 
dog hastily changed his course and bounded 
up the drive, while Mrs, Pomfret, thrown 
slightly forward, clutched the seat in panic. 

‘Apparently the young man was able to 
reassure his passenger, for she craned her 
head to see the dog. Nervously the driver 
hunched over the wheel and clashed into 
first. From a dead stop the car shot forward 
like a rocket being launched. Mrs. Pomfret 
was flung against the cushions, her face 
blanched and terrified. It took a m ment 
to recover her breath, and then it was to 
utter an ear-piercing shriek. 

“Murderer!” she screamed, “You did it 
‘on purpose!” With surprising agility, she 
flounced out. “Don't bother,” she shrilled, 
ignoring Mr. Evans’ attempts at apology. 


“There's no low against jack-robbit starts, but it's 
just as dangerous as some things | give tickets for.” 


“I'm not interested in anything you have to 
say! And as for the warehouse, I'd sooner 
see it burn down than give it to you!” 


UST what I feared,” groaned Officer Ma- 
loney, when Gus recounted the scene to 
him the next morning. 

“T've been thinking,” Gus went on, “that 
this is right in my department. Could I have 
a look at his car?” 

“That you could,” thundered the police- 
man. “I'll get it down to your shop if I 
have to give him a ticket.” 

Whether he would have done such a 
thing is doubtful, for Tom Maloney looked 
embarrassed rather than official as he es- 
corted the Rev. Mr. Evans into the Model 
Garage. 

“We've got an awful nerve butting in on 
your business,” said Gus, shaking hands 
with the big young pastor, “but if your car's 
been causing trouble . . 

“I appreciate your interest,” Mr. Evans 
boomed cordially, “but there's nothing wrong 
with my car, so it must be me.’ 

“Too much speed isn’t usually a trouble.” 

“It is for me,” the pastor replied ruefully. 
“My car has pretty snappy pick-up, but I 
can usually keep the speed down. Some- 
times, though, I get preoccupied, and the 
next thing, T know I'm sailing along like a 
high wind. 

Gus pondered. “It might be the car. How 
did it behave when you first got it?” 

“I didn’t notice that it had more speed 
than other cars. Not till I was driving back 
East, at any rate.” 

“Mind if I look?” Gus asked. 

“Of course not.” He dug the keys out of 
his pocket. “It’s right outside.” 

Gus got into the blue sedan, started and 
stopped it a few times, then drove it into 
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the shop, and got out. 


“Ever hear of a 
Denver head?” he asked, peering down into 


the engine. 

Mr. Evans and Officer Maloney both pon- 
dered and shook their heads in unison. 

“Denver is about a mile above sea lev 
Gus explained, straightening up and dusting 
his hands. “Up there a regular seaboard 
engine with a compression ratio of 6 to 1 
loses about a quarter of its rated power. 
To compensate, dealers shave down engine 
heads to increase compression to 7 to 1 or 
more. Your car is equipped with one of 
those Denver heads, and here, at close to 
sea level, it gives faster pickup and a higher 
top speed. Of course you don’t get that 
extra power for nothing—you have to use 
better gas to keep the motor from knocking, 
and the plugs don’t last as lon; 

Mr. Evans laughed. “So that's what's 
been making a speed demon out of me!” 

“In a way,” Gus went on. “You see, a 
month or so of fast starts has also caused 
your clutch to grab. That, combined with 
the higher compression, is bound to result in 
jack-rabbit getaways any time you're forget- 
ful or something happens to disturb your 
timing.” 

“Can anything be done about it?” 

“The best idea might be to install extra 
head gaskets to cut down the compression. 
It will be better for the car and tires. And 
maybe Officer Maloney will stop thinking 
you're a traffic hazard—not to mention Mrs, 
Pomfret.” 

“Tm afraid I'll have to do a lot of talking 
before she'll trust herself in my car agai 
Mr. Evans laughed sheepishly. “You go 
ahead and put in the gaskets. I'll hate to 
miss the fun of beating everyone in town at 
the traffic lights. But I guess our new com- 
munity center'll be worth it.” 


CHECK VALVE 


On older cars thot 
have no provision for 
keeping the windshield 
wiper working evenly, 
this arrangement will 
do the job. The check 
valve will maintain a 
partial vacuum in the 
tonk to keep the wiper 
operating temporarily. 


Utes equipped with a compensating 
valve, a windshield wiper will frequent- 
ly slow down or stop whenever the throttle 
opened up. This annoying and sometimes 
dangerous habit can be overcome by install- 
ing a tank and check valve in the wiper line 
to maintain a partial vacuum for the few 
seconds needed to keep the wiper working 
evenly during the slack periods, The tank 
should have a capacity of about 1 gal. 

Two tall fruit-juice cans will give you ap- 
proximately this capacity, and a check valve 
can be made from a typewriter-ribbon box. 
Cut two 4” holes in each fruit-juice can 


Axles for Homebuilt Trailers 


Axes and spring suspension units are be- 
ing produced by the Industrial Machine Tool 
Co., Ine. of Fenton, Mich., especially for 
craftsmen who want to build their own 
trailers. Of all-welded construction and 
manufactured of tubular steel, the axles are 
available in either the straight type or with 
4” drop for most standard wheels. 

Two coil springs are contained in each 
suspension unit, providing four springs per 
axle. Although assuring a positive cushion 
to the trailer load, this type of springing 
eliminates any rocking motion. The axles 
have the standard 58” tread, but wider ones 
may be obtained on special order. 


— 


TO INTAKE 
MANIFOLD 


Vacuum Tank Keeps Windshield 
Wiper Operating on Steep Hills 


at the points indicated, drain out the juice, 
and rinse with water. Solder short copper. 
tubing nipples in three of the holes and a 
longer L-shaped nipple in the one near the 
location of the check valve. 

Two holes also are required in the check- 
valve can, one in the for a nipple to 
accept the tubing from the intake manifold 
and another centered in the bottom to take 
one end of the L-shaped nipple. After the 
latter nipple has been soldered, remove any 
excess so that the leather flap valve will close 
tightly. Clamp the cans to the fire wall and 
connect the nipples with rubber tubing. 


Have Coil-Spring Suspension 


five Your BATTERY a Break 


ALL WORK AND NO CHARGE WILL MAKE IT GO 
DEAD. HERE ARE TIPS TO PROLONG ITS LIFE. 


By RICHARD W. CRANE 


Mororists sometimes literally work a 
battery to death. Perhaps they are 
careful to keep the electrolyte above the 
plates, but all too often responsibility stops 
there. They overlook the fact that unless 
the car is operated so as to keep the rate 
and periods of battery discharge at a mini- 
mum, the battery will have little chance of 
lasting long. 

In this respect, judicious use of the 
starter is the most important point, for a 
battery expends more energy in cranking a 
car than in performing any of the many 
other jobs it is called upon to do. Here are 
five ways you can reduce this starter dr 

1, When possible, park on a hill and start 
the engine by coasting. 

2. Depress the clutch while using the 
starter. This disconnects the transmission 
and lessens the load. On a sub-zero day, 
when the oil may be virtually a solid, this 
may determine whether you ride or walk. 
Even in warm weather, it will help. 

8. To decrease the total load on the bat- 
tery, shut off all other electrical equipment 
before pressing the starter button. A relay 
that is available commercially does this 
automatically, but you can do it by hand 
with little trouble. 

4, In cold weather, use the light oil speci- 
fied for your car. But if you are caught in 
a sudden cold snap with summer oil in 
the crankcase, it will help to pull out the 
choke just before stopping the engine. This 


should not become a habit, however, for it 
washes the oil from the pistons and cylinder 
walls, 

5. Develop a technique for starting the 
motor when cold, If your car does not have 
an automatic choke, a little experimenting 
to determine the best choke and throttle 
settings will save a lot of battery wear. 
Generally, the choke should be pulled out 
all the way and the throttle slightly. When 
the engine takes hold, push the choke in as 
soon as you can without stalling the engine. 

Some drivers habitually pump the accel- 
erator while using the starter. This is un- 
wise. For one thing, an open throttle in- 
creases the proportion of air to fuel, making 
the mixture leaner; and on cars having accel- 
eration pumps, it may cause flooding. 
However, on cars having such pumps it may 
help to push the accelerator several times 
to the floor before touching the starter, since 
this is a form of priming. 

Next to the starter, the headlights are the 
largest user of battery power. While you 
may use them freely any time the generator 
is turning fast enough to compensate for the 
current drawn, they should be kept off as 
much as possible when the motor is idling 
or not running. When the battery is run 
down and you must drive at night, switch to 
the parking lights whenever the engine is 
idling, as while waiting for traffic lights. 

‘On some cars the current the headlights 
draw does not go through the ammeter. 
Because of this, it often may appear that 


YOU CAN HELP YOUR BATTERY DO ITS BEST JOB. OPERATE YOUR 


Use the right oil. If the 
heavy, the storter 
takes more battery power. 


first turn of the 


When starting on engine, 
ights 
and all accessories . . . 


+z Then odjust the choke 
lif it isn't automatic), 
and the hand throttl 


erator several 
prime the 0 


WA fence 


Next, pump the accel- 


A BATTERY SERVES YOU IN MANY WAYS. BUT DON’T OVERLOAD IT. 


the battery is being charged when it actu- 
ally is discharging. Check your owner's 
manual on this point. 

As for radios, heaters, fog lights, and 
other electrical ‘accessories, it is a good 
practice to use them sparingly. Each alone 


may use little power, but lumped together 
they take a lot; and When, at night, this is 
added to the demands of the headlights, 
dash lights, tail lights, and ignition system, 
the total may be greater than the maximum. 
generator output, especially on older cars. 


CAR PROPERLY AND THE BATTERY WILL SERVE YOU MUCH LONGER. 


«++ Depress the clutch and 
you finally ore ready to 
touch the starter button. 


«And don't forget the 
(I's silly, but 


When possible, pork your 
cor on a hill and start 
the engine by coasting. 


If your battery is. low. 
switch to parking lights 
when held up in traffic. 
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LOW ON SOLDER, 


TURN DOWN 
(ON LATHE 


Drawings by STEWART ROUSE 


1. HAND-BRAKE CABLE SLACK can be 
taken up when no more threads remain in 
the clevis by slipping a ¥” chain link over 
the cable near the equalizer. By pulling the 
cable together this provides 1” more of 
threads for adjustment, Use a replacement 
tire-chain link, and bend it closed after 
installation. —H. G. Wenen. 


2, SOLDER ON THE WORN HUB of a fan- 
belt pulley will stop an oil leak when groov- 
ing by the oil retainer after long service has 
destroyed the seal. Build the hub up well 
with solder; then turn it down in the lathe, 
leaving it a little high to make up for wear 
on the retainer itself—R. L. McCLANNaN. 


3. RAIN-LEAKING REAR WINDOWS and 
windshields can be plugged with wax 
dripped from a candle into cracks in the 
rubber seal. Drip the wax on for several 
inches on both sides of the breaks. Until 
the sun melts the wax thoroughly, the leak 
won't stop completely.—C. D. Basserr. 


4. REMOTE REAR-CURTAIN CONTROL 
enables a driver to shut off glaring headlights 
from a car behind and to reopen the shade 
and restore rear-view vision when the car 
has passed. The pull cord is a heavy fishing 
line threaded through a series of casting- 
rod line guides on metal plates, 


MECHANICS 
HANDICRAFT — 


+ Your Own Copying Camera 

+ Aluminum Serving Tray 

+ Magazine Rack and Smoking Stand 
* De Luxe Crystal Sets 

¢ Fixing Balky Doorknobs 
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lt Serves You Right 


ALUMINUM-AND-PLASTIC TRAY HOLDS GLASSES AND ICE. 


By Bill Luther 


TAINLESS aluminum and clear plastic, 

both available as war-surplus stock, are 
combined to make this serving tray, which 
may be tailored to fit your favorite glass- 
ware, The base is of corrosion-resistant 
.080” aluminum alloy, the feet and handles 
are round bar stock, and the upright spacers 
e tubing. An 11” by 17 4” plas- 


sheet of ¥’ 
tic is bored to receive the glasses and an ice 
container and to act as a guard. 

File the edges of the alloy smooth and 
round each corner slightly. Then, to im- 
part a brushed finish and remove scratches 
and stamping, id the best side with 
coarse sandpaper, taking all strokes evenly 
and lengthwise. Lay out and drill 14 No. 
12 holes, remove the burrs, and wash 
thoroughly with hot water and kitchen 
cleaner, rubbing in the same direction as 
when sanding. Dry with a soft cloth, and 
from then on handle the piece by the 
edges to avoid finger marks. The bottom 
may be covered with cemented gray felt. 

Turn the feet from 1” diameter aluminum- 


For a brush finish and to remove markings, sand 
the best side of the aluminum-olloy bottom with 
coarse sandpaper. Make lengthwise strokes 
to get a uniform finish on the metal. 
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alloy bar. Drill a No. 21 hole through each 
piece, tap 10-32, and counterbore for a 
depth of 1/16” to take a disk of leather, 
cork, or rubber as a safeguard against 
scratching table tops. Cut two 8” lengths 
of &” diameter bar for the handles, drill two 
blind holes radially in each, and tap also 
10-32. The uprights supporting both the 
handles and the plastic shelf are cut from 
%” aluminum tubing. Make the handle 
spacers 1%” long and cut one end concave 
with a 4” end mill or round file to fit the 
handle. The shelf spacers are 1%” long. 

Without removing the protective paper 
covering, lay out the clear-plastic shelf 
guard carefully for each piece of glassware 
to be used, taking the diameter of the 
pieces 2” from the bottom. If the glasses 
are footed or otherwise larger at the bottom 
than at the point measured, the holes must 
be large enough to let that part through. 
Lay out also six screw holes at the corners 
and midway at the sides, marking through 
the spacer holes in the aluminum bottom 
asa pattern, Then, using a hole cutter in 
the drill press, bore a little beyond halfway 


Uprights supporting the handle rods are machined 
concave to fit the handle diameter. Here the job 
is done on the tubing with o %” end mill. A 
round file could have been used os well. 


for the glass holes and finish from the op- 
posite side to prevent chipping as the tool 
breaks through. Likewise drill No. 12 
spacer holes first from one side and then 
from the other. Before removing the paper, 
wet-sand all edges smooth. 

Assemble the parts with cadmium-plated 
buttonhead screws, washers, and hexagon 
cap nuts, Use 2X” screws head down for 
the shelf, lining up the parts carefully, 1%” 
screws in the handles, and 4” screws in the 
feet. Glue protective disks on last. 


made in the plostic 
. Holf the cut is 
ished from 


Cutouts for the glosses 
with a drillepress_ he 
token from one side, 


the other to prevent damaging the edge. 


HAND TAPPER. Accurate duplicate work is 
accomplished with the tool shown below, 
for the adjustable arm can be raised and 
swung to the right or left without disturbing 
the setting of the taps. According to the 
manufacturer, the Viking Tool & Machine 
Corp., of Belleville, N. J., the taper is five 
times faster than a wrench. Square align- 
ment of the taps with the work in all po- 
sitions is said to reduce tap breakage. 


NEW GAUGE. Made 
by the Read Machine 
and Tool Co., of Los 
‘ Angeles, this device 
measures the size of 
hex and square bolts 
and nuts, length of 


bolts and scre 
threads per inch, di 
ameter of rods and 
shafts, the pitch di- 
ameter of nuts, and 
hole and washer sizes. 
It is made of dural 
and stainless steel to 
E > cover k” to 1%” sizes 
and lengths up to 4”. 
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MODELMAKER’S DRILL PRESS. This light- 
duty press, offered by Richter Tool Com- 
pany, of New York, drills to the center of a 
54” circle and has’a spindle travel of 2". 
The head may be raised to take up slack 
in the V-belt, and both the adjustable table 
and the base have a center hole and diagonal 
slots. Standing 23” high, the press takes up 
only 3” by 10” bench space, A X”-capacity 
Jacobs chuck and pulleys are provided. 


VISE AND DRILL. Two separate units are 
combined in one tool manufactured by 
W. H. Howland, of Chicago. Each unit can 
be detached and used individually as a 
portable tool, or the two together provide 
either a horizontal or vertical drill pre: 
vise turning 90 deg. for vertical di 4 
Both head and base of the drill adjust on 
the rod supporting the two, and the vise will 
grip the rod above or below the slide. 


Metal-Ornamented 
JEWEL BOX 


A MODERN material and an antique de- 
sign are combined in this rivet-studded 
box to make a distinctly original craft project. 
The box itself is of .064” aluminum sheet 
and extruded angle, while the top is a hol- 
lowed block of maple. 

Cut the front, back, ends, and bottom to 
size, and cut pieces for the front and top 
overlays and the oval end plates. You will 
also need four %” by 3” angles and two 
X%” by 5%” angles. Lay out the front, ends, 
back, and bottom for rivet holes. Six at each 
side edge of the back, 11 at its lower edge, 
and holes for hinge rivets are sufficient for 
that piece, while the bottom need only have 


Five aluminum plates riveted 
‘on tix cluminum angles form 
the bor. Brozier-heod rivets 
about '4" long are used. 


enough to care for the front and back angles. 
Drill these holes and use them as templates 
for drilling the angles and overlays. 

Two methods of riveting are suggested in 
the drawings. A rivet set can be formed 
from a short length of bar stock having one 
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Lay our YA"squanes,omies Ya" 


TOP OVERLAY 


Overlay plates for the front and top ore drilled and cut out from the 
patterns. A rivet set and two methods of riveting are shown at right. 


end hollowed with a hand grinder and set 
in a base plate or held in the vise. Holes 
countersunk from the inside provide a neater 
interior, Hold the work squarely on the rivet 
set, for tilting will mar the outside with a 
ring around the rivet head. 

Rivet the corner angles to the ends first, 
rivet the overlay and bottom angle to the 
front next, and then rivet the bottom angle 
and hinges to the back. A single piano hinge 
may be used, or you may prefer a pair of 
old English hinges. Hold the work with 
machine screws while putting in the first 
rivets and keep holes clean and free of burrs. 


Rivet the ends to 
the front and then 
to the back, and 
add the bottom 
last. Drill the maple 
slightly undersize, 
flatten the rivet 
ends, and drive 
home witha mallet. 

Rub the glaze off the aluminum with fine 
steel wool and heavy oil, working in one 
direction only. Sand the maple smooth, and 
then wax. Cement felt on the bottom and add 
a cloth lining inside.—R. J. De Crustororo. 


iver ser 


Chair-Leg Tenons Are Kerfed and Wedges Cut on Circular Saw 


Rounp tenons, such as the ends of chair 
legs that are to be anchored with wedges, 
can be kerfed quickly on the circular 
A tenon jig consists of a short length of 2” 
by 3” stock bored through the 3” 
slotted from end to end so the saw bla 
will pass through the center of the hole. 
Adjust the saw fence, insert the tenon in the 
hole, and slide the jig against the fence to 
pass the tenon end over the blade, as in the 
photo at left below. 

Wedges may be made from scraps of fairly 
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wide hardwood boards. Saw these across 
the grain in strips as wide as the desired 
length of the wedges and as thick as their 
width, Set the miter gauge a few degrees off 
square and take a first slight cut to establish 
the angle of the side of the first wedge. 
Clamp a stop block to the table as a wedge- 
thickness guide, and saw wedges by flipping 
the stock over with each cut until the stock 
becomes too short to handle safely. A hold- 
down may be useful, as in the photo at 
right.—Jony P. AnNoup. 


Puppet: Dances 
with the Wind 


By HI SIBLEY 


Besimes indicating which way 
the wind blows, this weather 
vane provides a unique dancing 
show that will delight the young 
and fascinate their elders. A re- 
volving platform to which trip blocks are 
glued causes the limber little figure to dance 
incongruous and unpredictable steps when 
the wind spins the propeller above. 

The propeller is mounted on an offset post 
and transmits motion to the trip-block plat- 
form through a vertical shaft turning in 
screw eyes, At the top of the shaft is a 
wooden disk anchored with a retaining pin 
fitting in a recess. It rides on a roller keyed 
to the driver and also on an idler. No gears 
are employed, and the entire action depends 
on the weight of the revolving disks and 
shaft on the rollers. 

Tubing, preferably brass, forms bushings 
for the driver and vertical shafts. The idler 
turns on a screw. A vane is cut from a sheet 
of galvanized iron. 

Whittle the propeller and the figure from 
white pine and join the arms and two-part 
legs of the figure to the body with screw 
eyes, Attach the little dancer to a block 
with a screw put through an oversize hole 
and suspend the block to the roof of the 
theater with a screw. Assemble the theater 
with brads and waterproof glue. 


ut \— parr 
pager as 
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This model of a fi 
for settling ge 
disputes may be 
@ glass case or sere 
from behind to o plaque. 


By CARL G. ERICH 


UELING pistols have long held a fasci- 
nation. The original of this model had 
no dates or identification marks of any kind 
on its plate, but it was probably designed 
somewhere between 1825 and 1830. It is 
believed to be of German origin, and was 
evidently made by a real craftsman. Since 
it always took two to have a duel, you may 
wish to carve a pair of models. 

Because of the fine carving and engraving, 
it is best to make the models full size. Two 
blanks 13/16” by 4%” by 13%” will be 
needed for each. Trace the drawing on the 
blanks, reversing the outline on that for the 
left side and substituting the left plate for 
ne to which the hammer assembly is 
The hammer is made separate and 
fastened with glue and a slot-head dowel. 

Jigsaw the two blanks just outside the 
outlines. Then glue them together, spread- 
ing glue on both halves, anchoring with two 
brads to prevent slippage, and clamping. 

Cut half-section templates N, O, and P 
from cardboard, and start shaping the barrel 
first, using the glue line as a centerline. 
Leave a little stock on for carving, such as at 
A, C, D, E, F, G, J, and the left-hand plate. 
‘These are in relief to give a raised appear- 
ance. They may be grooved with a veiner or 
an electric wood-burning needle. Such an 
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Id DUELING PISTOL 


Whittled from Wood 


iron is a great help when used in connection 
with a sharp jackknife. 

Shape the trigger and guard last, cutting 
across the grain to avoid splitting. If the 
parts should split, glue them together and let 
the glue set before proceeding further. 

Note the slight blunderbuss flare of the 
barrel at S, indicating that the original was 
a short-range pistol. The riflings are octagon 
shaped, cut with a chisel after drilling un- 
dersize about 3” deep. Sand the piece well; 
then carve and attach the hammer. 

For the colors shown on page 120, coat 
the right-hand plate, hammer, barrel, ram- 
rod, cap holder, and inside of the barrel with 
liquid stove polish. After drying, rub in lib- 
erally powdered graphite, using a pointed 
stick to get it into corners and taking care 
not to blacken other parts. Apply liquid 
bronze darkened with a little stove polish 
or lampblack to the left plate, A, B, C, D, 
E, G, H, and sight, and coat the remainder 
with walnut oil stain. 

A coat of clear varnish is applied to the 
stained parts and smoothed with fine steel 
wool. Then these parts and those treated 
with stove polish and graphite are again 
varnished. Rub the stained parts with fine 
steel wool and oil and the “metal” parts with 
steel wool alone; then give the blackened 
parts another light rubbing with graphite for 
a blued-steel effect. 


e oe & Pepione ateyn ploose 25 faye THEg u 
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NOTHING WOODEN 
about the action of these 
jive cats, though they're 
all made of wood by 
Bob Kuntz, of South 
Bend, Ind, He turns and 
carves the parts from 
basswood and mounts 
them on walnut bases. 
Shellacked tempera col- 
ors give the high gloss. 
A little brass wire used 
on the instruments is 
the only nonwooden 
material required. 


bie lumbered and was covered with large 
tree tops. He had acquired a 1%-hp. gas en- 
gine about that time, and then along came 
the Oct. '45 PSM with its plans for a port- 
able drags Brown followed the plans, 
TIN-CAN STOCK was adding a ¥” pipe to the blade for extra weight 
the material used in to reduce whip and increase cutting with his 
the post lantern shown somewhat huskier engine. The result was 
here, one of a pair that the unwieldy tree tops were s! 
made by Charles H. _ atically reduced to fireplace lengths, two fire- 
Lohmeier and aneigh- places were kept going, and a surplus was 
bor in Lakewood. 
Ohio. For the inspira- 
tion, they went back 
to an original design 
by Dr. W. E. Ballard, 
of Denville, N. J., in 
the Aug. "42 issue of 
PSM. Posts on which 
the new lamps set are 
3” downspout em- 
bedded in and filled 
with cement to give 
them more rigidity. 


THIS PORTABLE DRAGSAW was the an- 
CRAFTSMEN ‘< for Howard P. Brown, of Hudson Falls, 
Je y., when he bought a wood lot that had 

at WORK 


AS A FIRST BOAT PROJECT, one of which 
he is naturally proud, T. S. MacFadyen, of 
Ossining, N. Y., built this little cabin cruiser 
and put it into service as a pleasure craft on 
the Hudson River. The sleek little cruiser is 
powered by a 9.8-hp. outboard motor, 
Original plans for the vessel were published 
as a four-part series on small-craft building 
in PSM in Feb., Mar., Apr., and May ’39. 
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Have you pulled off a smart one 
lately? We will pay for acceptable 
genious 
solutions of problems in the home, 
shop, garage, or camp. It doesn't 
matter if it's wacky—if it works. 


contributions showing 


1 FINALLY BLEW UP when a flock of feathered pi- 
rates turned my fruit tree into a free-lunch stand. To 
iscourage their visits, I use a small transformer and 
a spark coil to spark a firecracker fuse under a tin lid 
of pebbles, and now when the burglars gather, I just 
turn on the juice. It doesn’t injure the birds, but it 
does wound their dignity. The news seems to have 
been tweeted around, for local birds have adopted a 
“be policy toward my fruit —E. T. RicHanpson. 


TH LID PEBBLES 
\<aaras 
FIRECRACKI 


A WEIGHTY SOLUTION was needed when the car- 
riage-return mechanism of my typewriter quit in the 
middle of some important typing. Until I could have 
it properly repaired, I did my work with a weighted 
string pulling the carriage back.—JoHN A. BLAKER 


lay 


IT’S A SAD TALE, but one 
that’s familiar to every 
farmer who has ever tus- 
sled with a cow. After 
being swatted and 
switched until it seemed 
that Bossy’s tail was made 
of lead pipe wrapped in 
steel wool, one last switch 
swatted this idea into my 
head. Now I separate her 
tail into two strands and 
knot it around her left leg. 
—Wa ry WaLLINGrForD. 


| THAWED THIS OUT myself one 
icy morning when the lock on my 


car trunk froze up. Heat from the 
exhaust, piped through a length of 
garden hose, warmed the lock in a 


lot less time than it took for the 
car to warm up.—Ora HENAGER. 


Whittled Frog Paperweight Dispenses Clips and Thumbtacks 


Att. blown up and apparently ready to 
make with a loud “Chug-a-rum,” this frog 
will instead present you with paper clips, 
thumbtacks, or other desk accessories held 
in its amply hollowed larynx. Drilled from 
the bottom with several %” holes, which are 


FRONT VIEW 


filled with lead shot and plugged with glued- 
in dowel disks, the frog will also perform the 
auxiliary service of paperweight. Save the 
weighting until after the carving has been 
completed, but do it before painting. 

Softwood is best since it is easily worked 
and finer wood would not show anyway un- 
der the paint finish, It should be a block 2%” 
by 3” by 3%” and may be either solid or 
glued-up stock. Saw out the profile and 
carve the contours, turning the work fre- 
quently to preserve symmetry. A sharp jack- 
knife is the only tool really needed, but a 
set of chisels makes the work easier, espe- 
cially when hollowing the throat cavity. 

Sand the piece smooth without destroying 
the separation cuts and the angles, and then 
paint. The vest, pouch, inner portions of 
legs, and inside the mouth may be ivory and 
the remainder a lettuce green. Apply the 
darker paint first, and blend the lighter into 
it at the edges. When the second coat has 
dried, put in the spots with gold paint and 
the eyes with black and white, or use thumb- 
tacks for eyes,—ELMA WALTNER. 
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Thimble-Size Bracket Holds Flowerpot 


Tiny dried everlasting flowers or Mexican flowers 
are best displayed on a whatnot shelf in a container 
sealed to their size. A sewing thimble—one of red 
plastic—is ideal if fitted with a scroll bracket bent 
from light-gauge copper wire, which is easy to work 
with roundnose pliers. 

Bend five lengths of the wire to the shapes shown 
full-size in the drawing at right, and solder the parts 
lightly together with a drop of solder at the back of 
the joints. Before inserting the little thimble flower- 
pot, the bracket may be given a coat of black or white 
enamel_—Crartes H. Harpy. 
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Lid from Old Victrola Forms 


Wrrn the exception of screws and bolts, 
all the materials in this child’s wheelbarrow 
are discarded pieces. The wheelbarrow 
body is the lid from an old Victrola, the 
shafts are two old broomsticks, the wheel is 
a clothesline pulley tired with cemented rub- 
ber trim salvaged from an old automobile 


Body for Child’s Wheelbarrow 


door, and the legs, which may be made from 
any suitable brackets, are stands from a 
chicken feeder. Screws or bolts holding the 
shafts to the body at the front are put 
through a scrap length of 2” by 2” wood. 
‘A x” by 4” bolt with washers for spacers 
serves for an axle.—Vennon F, Unpenwoop. 


Set of Wooden Collets Holds Dowel Mandrels in Lathe 


Wuen dowels are used frequently as man- 
drels, a tapered socket and set of collets will 
provide a way for quick centering of stand- 
ard sizes from X” to X” in diameter. Glue up 
three plywood disks for the socket, mount 
on a screw center, and recess the face to re- 
ceive a small faceplate, which may be 
screwed on permanently if another faceplate 
is available or recentered accurately in the 
recess if detached. The socket is completed 
‘on the faceplate by boring the taper with a 
narrow skew chisel. 

Bore a set of hardwood squares to the de- 
sired sizes for the collets; then turn a wooden 
arbor to fit the largest, force the blank on it, 
and turn, Reduce the arbor to fit the next 
size and turn it, and so on to the smallest. 


Put a chisel behind the shoulder 


The taper 
to pry @ collet from its socket. 


the socket hole is 
bored with a narrow skew chisel. 


Then kerf the collets and finish with shellac, 
With a dowel inserted, a collet is tapped 
into the socket. After the job, the collet is 
pried out and the dowel stub removed. 
» Y8"RECESS FOR FACEPLATE 


Collets ore shaped from hord- 
wood blanks mounted on an arbor. 
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Lamp for Child‘s Room Has Base of Built-Up Toy Blocks 


Turee built-up boxes painted like toy 
blocks form the base for this lamp designed 
for a child's room. The shade is shelf paper 
glued on a soldered frame and shellacked. 

Any %” to &” wood on hand will do for 
the boxes. Line up the three lids and the 
small and middle-size bottoms for drilling. 
Assemble with glued-and-nailed butt joints; 
but before attaching the lid of the middle 
box, make a trial assembly with a 3%” long 
pipe nipple through the top box. Adjust the 
nut to provide threads for the socket. 

Round all comers and edges except on 
the three bases, and sand smooth. Apply 
two sanded coats of enamel undercoat; then 
finish with color—a combination such as the 
apple green, canary, and cherry shown on 
page 120. Leave 
the bottoms and a 
square on the lids 
unpainted for glu- 
ing surfaces be- 
tween the pieces. 

Make the frame 
of heavy coat-hang- 
er wire. Scrape 
bright and free of 
paint for soldering. 
A clip-type shade 
adapter is soldered 
to the top frame 
with short lengths 


four sides exactly the some 


Sond ed in the lowest 
‘to the bottom before the of supporting wire. 
ha op hecvinns _. =Z. 8. Gumacn, 


Plastic Hand on Dressing Table Displays Costume Rings 


Mave from 3/16” clear sheet plastic, the 
hand-shaped ring holder shown here and 
in color on page 120 is a glamorous and 
practical dressing-table accessory. It could 
also display rings effectively in a store. 

The piece is sawed to shape, and all 
edges rounded with a file, sanded smooth, 
rubbed with fine steel wool, and buffed 
while the masking paper is on. Remove the 
paper, heat.in a moderate oven, and curve, 
shaping the wrist to a graceful scroll. 

Three thicknesses of the same plastic are 
cemented together for a base, which may be 
about 3” square. All surfaces are filed, 
sanded, and rubbed with steel wool. The 
resulting frosted finish provides a nice con- 
trast, but the base may be buffed clear if 
desired. Cementing the hand in place 
completes the project—Doris ALLER. 
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Far curtain rods, narrow strips of brass 
or zine linoleum binding, and even leftover 
pieces of plain-colored linoleum can be 
used for finish trim at a fraction of the cost 
of regular decorative molding. 

Curtain rods especially come in a num- 
ber of suitable designs, and often at a cost 
of only 10 cents for several feet. Cut off 
the curved ends first and drill screw holes 
for applying to the edges of counters, table 
tops, and the like. Flat sash rods can be 
slid on the edge of wallboard, composition 
board, and plywood panels, where they will 
hold by friction alone. 

Seam bindings of brass and zinc are avail- 
able cheaply in rolls and can be attached 
with brads or linoleum cement. Strips of 
linoleum similarly used may require enamel- 
ing on the edges.—KennetH Murray. 


Sections of flat curtain rods m 
screwed on where an edge mi 
Many attractive designs ore available 


be drilled ond 
jing is needed. 


Strip zinc of the type sold for covering seams in 
linoleum is another good edge molding. It comes 
ja enpensive vole Sal oon be brodded en. 


A joint between inner sections of curtain rods is 
hidden by a piece from the wider section. Align 
butted outer parts on pieces from an inner one, 


When o length of flat curtain rod is 
@ sharp corner, o V-section notched it 


bent round 
the flange 


with a triangular file assures smoothness. 


| 
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ily torn off and th 
when the sewing is completed. 


‘WAX PAPER 
~~ 


a 
PLASTIC MATERIAL 


GUMMED LABEL 


specially thote having on 


ime spent in making selections from double-face 


clang the ogroph records can be hol titles of 
if they the opposite sides as well. 
tre stretched around a jar to dry. Gommed lobels mole good identification markers, 


With a cleat screwed bench-hook fash For maximum sofety agoinst shocks and shorts, the 
its bottom edges, a doughboord can't “hot (ungrounded) side of @ power line and of 
a kitchen worktable when bread is being kneaded radio and appliance plugs should be matched. 
or a pie crust rolled out. The boord is used Locate the hot side with a test lamp having 
with the cleat bearing against the table edge. lead grounded, and mork it with colored tape. 


COLORED 
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ca\ 
SECTION OF 
RUBBER HOSE 


Where appearance isn't important, a in a shop oF 
garage, a length of garden hose notched and cemented 
on a dowel fastened to the wall holds a door open. Cut 
one ond of the hose on a diagonal. Place the dowel 10 
tension will force the hose against the door and also +0 
the hose will act as a stop to prevent slamming. 


Storage space can be saved in a cabinet drower if 
the knives, forks, and spoons are kept in a tray built to 

side width of the drawer. It should slide on 
led to the two sides. 


Old hands with lonterns sometimes blow 
one out by giving it a quick jerk. If you 
don't like this stunt but still wish fo avoid 
burning your fingers on the chimney, drill 
@ small hole in the frame. Blowing briskly 
into the hole puts out 


flome, 


TABLE LEGS 


DOORSTOP WITH 
SCREW END 


Coffee tables and children’s tables that 
have become outmoded can sometimes 
still be useful if provided with longer legs. 
The simplest way to raise the height is 
to fasten an ordinary screw-on doorstop 
‘on the bottom of each leg. 


Respedthcoume e 
the cord 
extension 


lamp is adj 
able for hei 
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Preparing 


By 


EDWIN M. LOVE 


X-braces ore needed 


2°X 6"CENTER 
STIFFENER 
a 


TIE 

BLOC! 

DOUBLE 

PLATE 

CEILING-JOIST 
= i AND WALL STIFFENER 

DOUBLE-STUD WALL STACK ENCLOSED 
ENCLOSES STACK ® IN CORNER JI en0 vilean 


PLASTER 


Z Lal tHickness 
= REINFORCING 
2 Z NOTCHED PLATE Z "x2" 
2 @ GROUNDS 


Yg X Ug IRON PLATE 


16 d. SPIKES GROUNDS 


DOOR JAMB 


BACKING 

BOARD. 
cy PLASTER 

KEYS IN 


A a I] GROOVE 
Sour i ~ a | Vall) FLOORING 
=—BOARD 


forutar ‘SUBFLOOR 
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CLINCH NAILS = 


STRAIGHTEDGE~ — — TONGUE. 
BLOCK UP TOT Talcxness TRIMMED OFF 


Walls for PLASTER 


OCAL laws require examination by a 

building inspector before the walls of a 
house ure plastered or otherWe finished. 
There are many small details to be com- 
pleted before he is called. See that fire stops 
are installed throughout, even in hollow 
corners, and calk with c nt mortar where 
pipes come through loose holes 

Stacks for soil pipes are thicker than 
ordinary and are’ usually 


partitions con- 


NAIL PREVENTS 
SLIPPING 
OF BACKING 


CLOSING UNDER RAFTERS 
FOR STUCCO BACKING 


O) 


im 7 


S SPACED TO SUIT 


GABLE STUD: 


cealed in a wall by doubling the studs in 
the end of an adjacent closet or by enclosure 
in the corner of an unimportant room, Both 
methods are shown in 1. When the 
pipe is put in a corner, backing must be pro- 
vided for carrying the lath both across the 
corner and on the side walls. 

Plates weakened by notching for pipes 
can be strengthened, as in Fig. 2, with a 
strip of iron drilled and spiked across the 
notch. In buildings having large openings, 
such as g ordi ing must be 
like that in 


3 and in the photo on th 
Boards 1” by 6” carried from i 


corm 


and spliced on joists are adequate. 


e walls. are stiffened several ways. 


ber in a rafter truss. 
are 16 


Where ceiling joists 
4), they are stiff- 


on centers (Fig. 


ened with a 2” by 6” spiked on edge. Nail 
the end of the plank to an end wall. 
Block window sills near the ends with 


blocked ot the ends, ond at the 

jows, with 2” wedges driven from 
The wedges are cut off and covered by 
the trim apron or by plaster or wallboard. 


wedges driven from the inside; if they are 
wide, block also at the center. Wedges 
can be cut with a power saw from 2” 
scraps. If the trim apron will cover the 
ends, the wedges are cut off flush with 
the sills; otherwise, cut them flush with 
the trimmers so they will be hidden by 
plaster or wallboard. Some carpenters 
drive spikes through the sills and blocks into 
the trimmers. 

Guides or grounds are required to gauge 
the thickness of plaster at window and 
door openings and at the baseboard. Win- 
dow frames themselves serve as window 
grounds, as do door 
set before plastering. 
after plastering, if preferred, 
jambs made of rough lumber siz 
width can be installed for grounds, In 
s 1” by 2” are used for false 
ave material. One edge of a 
jointed strip is gauged for the projection 
with a block held against a trimmer and 
plumbed with a straightedge and level as it 
is nailed. Then the ground is set on the other 
side, its distance from the first being gauged 
with a notched block. Laths are someti 
used for grounds, but they are unreliable. 

When baseboards are to be set after 
grounds also have to be pro- 
It is sometimes con- 
venient to set the baseboards first, letting 
them serve as the grounds, especially when 
flooring board is used, as in Fig. 6, 
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Gable walls con be 


d 
to a gable stud and to 
the upright member i 
rafter truss, There are 
ether method: 
em is shown in a draw- 
ing on page 164. 


and the grooved 
edge provides a key 
for the plaster. Trim 
the tongue and in- 
stall the board with 
the grooved edge up. 
If a finish floor is to 
be laid, block up the 
board just high 
enough to allow the 
floor boards to go 
under it snugly. 
In_most localities 
a building to be stuc- 
coed is first sheathed, 
covered with 15-Ib. builder's felt, and en- 
closed with stucco wire for reinforcing the 
stueco. A popular wire is 1%” mesh of sub- 
stantial gauge, but if it cannot be obtained 


is offen left off when 

strung instead for o 
felt. It is drawn tight 
strung with 6” spacing. 


readily, 1” chicken mesh, doubled 2” mesh, 
or even hardware cloth can be used. In 
mild climates, sheathing is often left off, and 
the felt is applied over a backing of wire 
strung with 6” spacing. This has its ad- 
vantages since the stucco is not subjected to 
the strain of shrinking apd swelling boards. 

Unsheathed buildings must be closed up 
under the rafters above the walls to pro- 
vide backing up to the roof. In Fig. 7, a 
single nail is driven %” back in each rafter 
to hold the packing pieces flush, and these 
pieces are cut to fit between rafters and 
toenailed in place. 

Mark a stick into 6” divisions and transfer 
the markings to trimmers at the openings 
and to the corners of the building, resting 
the stick on a small nail driven into the sill. 
String 18-gauge stone wire back and forth 
over nails driven at these points between the 
‘openings and the corners, as in Fig. 8, carry- 
ing it clear around the building if con- 
venient, and make the wire taut by driving 
nails into the studs alternately above and 
below the wire and bending them over and 
flattening them down, Wire above reach 
may be left unstrung until felt and mesh 
are up that high, and then all the work can 


Folt is drown wp smoothly to 
ond trimmed along 0 ond is tucke 
the molding groove. Us window sills, the fel 
is fitted snugly, ond a flap is bent forward. 


stucco moldir 


proceed after the ladders and scaffolding 
have been put in place. 

Cut convenient lengths of felt, roll loose- 
ly, and nail to the studs with large-headed 
nails. Draw the material up smoothly and 
trim it along the face of the stucco molding, 
tucking the edge into the groove. Fit the 
felt snugly around window sills and bend a 
flap forward against the underside. Lap the 
ends of strips about 2”. 

Metal louvers are set as in Fig. 8. Open- 
ings to take them are trimmed in the felt. 
Nail the louvers through the flanges. 

If work is being done in a wind, apply 
the mesh after each strip or two of felt. 
Incline the stucco nails to draw the mesh 
tight. Force ends into molding grooves. 

Protect window and door sills from spot- 
ting by plaster with scraps of lumber tacked 
over them temporarily. Sash and outside 
doors may be hung before plastering and, 
if so, they can be protected from splatter. 
ing by muslin tacked over the edges of the 
frames. Even when sash has not been hung, 
muslin is useful. In cold weather it permits 
heating of the interior of the building to pre- 
vent freezing of the plaster, and in summer 
it serves to keep out flies. END 


th te relaforce the stucco ts apalied over 


Cutting Head Made from Valve 


Hict-sreep wood-cutting tools to form 
T-slots, beading, model molding, model mill- 
work, picture-frame stock, and the like can 
be ground from worn auto-engine intake 
valves that may be picked up as junk. Grind 
the edge of the head to the desired profile 
after first cutting the stem to a length that 
won't affect trueness when the tool is re- 
volved. Use a fast carborundum wheel 
on the lathe tool post and chuck the valve 
stem to turn as it is ground.—C. L. MEEHAN. 


Bottle Caps in Stucco Work 
Ir runnin nails aren't available, stucco | f§ A h h A Fy A il i 
wire stretched over asphalt felt can be held 
with old bottle caps and 1%” nails having sy 
large heads. Slip a cap under a mesh joint 4 


to hold it away from the wall as it is 
stretched, and nail as shown above, 


Holding Work on Screw Center 


Wuen the screw center is used in the 
lathe, a wood turning blank can be held 
more securely if a disk of sandpaper is glued 
to the center face.—ALFrep D, SLATER. 


REVOLVING VALVE HEAD 


SPECIAL PLYWOOD FASTENINGS [WOODWORKING] 


While the common carriage bolt (Fig. 1) is often use- 
ful with plywood, special fastenings are now available, 
Figure 2 shows a flush-head bolt having a stepped flare 
that fits into the countersunk hole. Head fins prevent 
turning. In Fig. 3, a special roundhead screw meshes 
with a self-locking nut stamped from sheet steel, The 
clips, bent upward to fit the thread. are drawn down 
when the screw is tightened, locking it against vibra- 
tion, while the claws anchor the nut. 

‘A bolt with a reduced threaded section screwing into 
fa sleeve is shown in Fig. 4. It is locked by a washer and 
nut, The finned cone of the flush-head bolt in Fig, 5 
prevents turning and makes a weathertight and non- 
distorting fastening. 

Figure 6 shows two inserts that prevent damage to 
holes in plywood parts that are often disassembled. One 
is a threaded sleeve having two semicircular slots for 
locking with brads, and the other is a grommet fitting 
into a countersunk hole and crimped on the underside 
to form a socket for a flush-head screw. 
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DANISH FURN 


Knocks Down for Moving 


fgets chiefly for sale in 
Europe’s war-devastated 
countries, this new line of Danish 
furniture sacrifices little in visual 
appeal. Modern in appearance, 
the simple, functional pieces are 
well suited to mass production 
methods. ‘They can be quickly set 
up or taken apart, thus easing the 
moving problem on the unsettled 
continent. Shipping and storing 
difficulties are correspondingly 
lessened, since in a knocked-down 
condition the furniture occupies 
less than a quarter of its normal 
volume. Stacking also allows for 
considerable saving of space. 


Copable of being knocked down and 
feouembled quicly without the use 
1g-room table and 
chairs, left, mateo sturdy-locking, 
handsome ensemble. Two leaves and 
«a bor extension ore concealed under 
the top of the table. Beechwood is 
used for the set and its companion 
pieces illustrated on this page. 


In designing this ne 
saving furniture, 
©. Molgaard 
Hyidt took advan! 
ies offered by stacking os 
2s dissossembling. The six chairs 
shown in the photo below take little 
more space than a single one. 


Units con be used individually or in groups. Counterparts of 
this single shelf can be added to make an attractive bookcase. 
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This combini 


stond 


holds a full supply of 
megatines and smoting 
materials. 


It ig built 


fine inlay work. 


a 
Smoking 


By 
NORBERT 
ENGELS 


magazine before a fire on a winter 
night will get double pleasure from this 
combination smoking stand and magazine 
rack. It has room for all the current issues 
of favorite periodicals plus a few of the 
old stand-bys, and inside the compartment 
is space for a humidor and a box or two of 
cigars or a carton of cigarettes. 

‘The smoker who is also an adept crafts- 
man will get extra satisfaction by making 
ing the project in two tones of walnut and 
maple as shown in the photo, though the 
stand can as well be built by the novice 
from solid stock or %” plywood with one 
good hardwood face and still be a hand- 
some piece. As illustrated, the light maple 
strip is fluted on a shaper, but it could be 
used plain instead and still show a good 
contrast with the walnut centerpieces and 
walnut edges. 

Glue up the two-toned boards with mi- 
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Stand 
and Magazine Rack 


MOKERS who relish a pipe and a good 


tered corners, ds indicated in the drawings, 
using a good waterproof plastic resin glue 
and a few countersunk brads or finishing 
nails to prevent slippage when clamping. 
Put together only a few joints at a time for 
easier handling, and fill all exposed nail holes 
with colored plastic composition wood. 
Square joints and good glue are imperative 
for a workmanlike job. 

Note that D is edged only on three sides 
and A on two. In addition, the back edge of 
A is beveled 45 deg. for 12” from the top 
to form a miter joint with the bevel of B. 
The stripping on B is confined to a 1%” by 
13%” section notched in the right-hand up- 
per edge. C is joined to B with a miter joint, 
but is butted against A. The support block 
is a piece faced on one edge with maple and 
bradded and glued to C and D. 

Maple strips are glued all around the 
walnut panel for F and J, the sides of the 
compartment, but beveled walnut strips are 


glued to the maple at only the top and front. 
These pieces are butt-jointed to the back, 
and for the outer one, F, this butt provides 
the walnut edging as does C at its bottom. 
The cabinet top, G, is built up with maple 
strips on four edges and beveled walnut on 
all but the back. These beveled walnut strips 
form miter joints with the two sides and 
the front, E, while the walnut butt joint of 
B provides a walnut strip at the back. 
Piece E, as can be seen, is merely a frame 
made up of four maple strips edged at the 
top and sides with 45-deg. beveled walnut. 
The door, a solid panel of walnut, forms the 
panel inside the frame when it is closed, and 
the edge of piece C, to which the frame is 
butt-jointed, provides a walnut strip for the 
bottom edge. A knob may be tumed for the 
door from a scrap of maple, or a suitable one 


may be purchased ready made. Small hinges 
are mortised into the frame and door. 

Two partitions are sawed from plywood, 
‘one comer is rounded, and they are glued 
in place and bradded from underneath and 
from the back. Since they will not show 
while holding magazines, the quality of the 
face veneers is unimportant, but they may 
be stained walnut. 

The four feet may be plain wooden disks 
screwed to the bottom of piece D with 
countersunk flathead wood screws. They 
may be either walnut or maple to suit taste. 

‘After the stand has been thoroughly 
cleaned and sanded, a conventional clear- 
varnish finish will best show the natural 
maple and walnut contrast. Follow with 
two coats of paste wax rubbed in with fine 
steel wool and polished with soft cloth. 


Fea. 
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‘Traversed by the contro! knob, 
the grinding wheel is fed across 
the work in the lathe. A lon: 

cord’ belt running too small 
motor overhead permits spindle 
travel up to about 2”. A 6” 
pulley on @ 1,750-r.p.m. motor 
turn the spindle pulley ot 
speeds up to 14,000 r.p.m. 


Fo finish-grinding, every lathe owner 

ts a tool-post grinder. This simpli- 
fied one, built mostly from scrap materials, 
has often performed as well or better than 
conventional grinding outfits. 

The spindle is a %” steel rod about 7%” 
long. Use drill rod or other stock ground to 

diameter and, if necessary, lap it to 
rotate freely in sleeve bearings with no play. 
Hold the shaft in a true-running chuck and 
thread one end %”-24 to 
receive the conical cap The sear Cae 
shown in Fig. 1. Drilla x” Bigtns Theat 
hole %” deep in the 
threaded end of the spindle 
and counterbore this to a 
depth of %” with a X” 
diameter counterbore or 
reground drill having a 90- 
deg. included angle be- 
tween cutting edges. 

A flat is filed 3%” from 
the threaded end of the 
spindle for the pulley set- 
screw. Turn down the un- 
threaded end of the shaft 
to %” diameter for a dis- 
tance of %”, and reduce 
about 1/16” of the end to 
%” diameter. File two flats 
%” long on the shaft adja- 
cent to. the turned-down 
part to take a wrench. 

Machine and knurl a 
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Tool-Post Grinder 


control knob %” in diameter. Drill a %” hole 
through and recess it to receive loosely a 
washer having a &” hole. This washer and 
the knob are held on the shaft by riveting 
over the tip of the stub. The knob must turn 
freely. Machine the pulley from steel and 
tap for a 3/16” setscrew. Polish the groove. 

To make the conical nose cap, first drill a 
48” hole all the way through, counterbore this 
with the 90-deg, %” bit until only 4” of the 


smaller hole remains at the nose, and finally 
enlarge the counterbored hole to 5/16” for 
a depth of %” so it can be threaded to fit the 
spindle. Cut flats to fit a wrench. 

This nose cap, when screwed down, com- 
presses a tool-steel collet (Fig.2) around 
the %” shank of the grinding wheel. Machine 
both ends of the collet to 45 deg. Inside and 
outside diameters and the angular surfaces 
must be concentric. Saw three slots 120 deg. 
apart in one end for three fifths of its length. 
Harden and temper the cap and collet. 

‘A lock nut that can be tightened against 
the nose cap, as in Fig. 3, would prevent 
unscrewing in use, and a pin to keep the 
collet from turning could be installed after 


the frame of an old radio condenser and 
bolted to a steel plate with a stud to fit the 
hole in the lathe cross slide. Centerlines of 
the grinder and lathe spindles must be in the 
same plane. Use felt washers on both sides 
of the bearings to keep out grit, and loop 
wool yarn around them and the shaft. 
Apply oil to the yarn. 

To use the grinder, adjust the spindle to 
the proper angle with the work and feed the 
wheel by moving the shaft lengthwise by 
the knurled knob. Be sure to wear protec- 
tive goggles and cover the lathe ways. 


Quarter Turn of Fixed Wrench Locks Lathe Carriage on Ways 


‘Wrencues used on a lathe have a habit of 
turning up almost any place but where you 
want them at the moment. This one, which 
in reality is a new lathe-carriage lock bolt 
equipped with its own permanent handle, 
can never try your temper by straying just 
when you are in a hurry. 

Turn the bolt from ear rolled steel with 
a thread to fit the original carriage lock nut, 
and knurl and turn the handle also from 
cold-rolled steel. Then, before drilling the 
bolt head for the handle, engage the pone in 
the nut, tighten it on the carriage, and 
mark the hole position so the handle will be 
at right angles to the lathe bed when the 
carriage is locked. Drill the hole slightly 
undersize and grind the end of the handle 
to a press fit with the tool-post grinder. 
‘When the bolt wears, shims under the bolt 
head will be necessary to retain the proper 
handle position. 


In the unlocked position, the bolt hondle swings 
against a stop so placed that it will not obstruct 
your view of the threading dial indicator. 


To keep the handle from swinging against 
or in front of the tailstock when unlocked, I 
made a stop of 18-gauge steel. It is clamped 
between the threading dial indicator and 
carriage. I also inserted a .075” spacer so 
the split nut would engage properly in rela- 
tion to the witness mark on the dial indi- 
cator.—Joun A. BATES. 


vr 
manus “a 
ORILL Mem 

5, of 


‘STOP (18-GAUGE STEEL) 


All parts needed for the lathe-carriage lock bolt 
‘ore shown here, together with finished dimensions. 


length, the handle must be pressed 
the’ bolt n the bolt is 
its its swing. 


NE problem that has engaged machinists 

since the first taper was turned is re- 
setting the tailstock center for accurate 
straight turning after it has been set over for 
a taper. The taper attachment is the ulti- 
mate answer, but those who do not have this 
accessory may find a solution in the two 
gadgets shown here. 

Both employ the same principle of an 
adjustable sliding center for the tailstock. 
Either can be set and used for a given taper, 
menioved roan the lathe while straight turn- 
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This adjustable dead center can be set over as much as I” for 
taper turning, and con be removed to permit straight turning 
while retaining the critical taper adjustment for later uso 


Don’t Set Over 


Realigning the dead center after 
taper turning is a really tough 
job. Either of these gadgets will 
save you that trouble. 


ing is being done, and returned for working 
on the same taper without resetting. The 
one shown above and at right is adjustable 
up to 1” on either side of center and is made 
in the lathe and milling attachment; the 
other, on page 176, has a range of only X”, 
but it can be made in the lathe alone. Both 
are formed from cold-rolled steel, except 
for the center point, which should be tool 
steel hardened and ground to withstand the 
wear of off-center turning. 

‘C. W. Woodson built the taper center with 
a dovetail body and a slide. Five hardened 
take-up screws and a thin gib lock the device 
at the desired adjustment and compensate 
for wear. Mill the dovetail in the body first; 
then drill lengthwise for the adjusting screw 
and through the face for a taper shank fitting 
in the tailstock. The slot in which the stud 
on the bottom of the slide rides is shaped by 
drilling overlapping holes and filing. Drill 
and tap the holes for the take-up screws. 

Mill the bevels on the slide, making allow- 


Toke-up screws and o 
ib lock the b 


by means of a cap screw 
that turns in a tapped 
stud. Locking screws and 
gib ore on one side only. 


All parts are cold-rolled steel! with the exception of 
the center, which is turned from tool steel, hardened 
and tempered to resist wear, and accurately ground. 


That TAILSTOCK! 


ance for the gib, and drill for the stud and a / 
hardened center. Turn the stud from bar 
stock previously drilled and tapped on the 
square end for the adjusting screw, which 
may be made up from an ordinary cap 
screw. A X’-20 nut is put on after the screw 
is inserted, and the end is headed over so 
the nut can’t come off. 

The center point is turned from tool-steel 
bar stock while held in the three-jaw chuck, BEB 
the angle being cut by setting the compound ©" = 
rest over 30 deg. Turn the shank at the Drilled and tapped bar stock is 
same chucking to assure concentricity with 
the point. Harden and temper the point, 
grind accurately, and drive in tightly after 
setting the point in a centerdrilled hole or 


chucked (above), 
shonk is turned to complete the stud 
is turned, as below, from tool. st 
far enough out ji w chuck for 
to be turned concentric at the same chucking. 


shanks driven into holes in the slide, the 
center point and stud project from opposite faces. 


on a lead block so as to avoid marring it. 

A Morse-taper shank taken from a broken 
drill makes a good shank for insertion in the 
tailstock, Turn the outboard end to a shrink 
fit, heat the body to expand the hole, and 
drive it on. 

Jack Mellinger designed the adjustable- 
center device shown on this page. It is in- 
tended to be clamped on a tailstock ram 1” 
in diameter and is keyed to the ram for a 
tight fit and to prevent turning. 

‘Turn the two-piece body and cut the key- 


A thumbscrew through the underside engages a key 
in twin keywoys in the body and the tailstock ram, 
on which the toper center is mounted for use. 


way in the rear section by hand filing, taking 
care to get a tight fit for the key at all points 
and a close match with the keyway in the 
ram. Make three thumbscrews, drill and tap 
the body to take them, and drill and tap for 
the four 10-24 machine screws. 

‘The cover is turned next and drilled at the 
center several thousandths under %”. Holes 
are then drilled and tapped for the 6-32 
hollow-head setscrews. Assemble, mount on 
an arbor, and smooth up with a light cut on 
the outside; then mount on the tailstock ram, 

check all fits, tighten the bot- 


tom thumbscrew, and score the 
cover horizontally for the slot. 
This is either cut with the cover 
mounted in the milling attach- 
ment, or made by filing out 
overlapping holes by hand. If 
the slot is hand-filed, great care 
must be taken to keep the two 
straight edges truly parallel to 
each other. 

Turn the center from tool 
steel, making the shank a close 
fit in the slot, and harden and 
grind. Adjusting the thumb- 
screws at the sides moves the 
center to the desired position, 
where it is clamped by tighten- 
ing the setscrews in the cover. 
‘The center point may be moved 
toward either the front or back 
by reversing the position of the 
cover. 


Two pieces are turned to make 
the body ond held together by 
machine screws. The keywoy is 
cut in the reor section only. 
These oi parts are 
shown in the drawing at left. 
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LATHE AS SURFACE GRINDER. The at- 
tachment above makes it possible to use 
any small lathe as a surface grinder. It con- 
sists of a pedestal clamped fo the lathe bed 
on which the compound slide, removed 
from the cross-feed slide, carries a home- 
made tool post grinder (PSM, Aug. "41, 
p. 170). This gives vertical adjustment of 
the grinder, 

In place of the compound slide, a mag- 
netic chuck is mounted on the cross- 
slide. It was made from the field coil of a 
radio loudspeaker, The mount of the chuck 
as well as its work face were both trued 
with the grinder itself right on the lathe. 
The 6-volt power supply is an auto genera- 
tor and a X-hp. motor.—R. B. GoopeLt. 


DRIVING CENTER. A driving center for 
light work that cannot be gripped by a lathe 
dog can be made from a broken taper-shank 
drill. Turn down its outboard end and bring 
this to a sharp point by grinding three even- 
ly spaced flats. Lightly driven into center- 
drilled work, the tool gives sufficient driving 
force for light cuts. 


GAUGES FROM DOWEL PINS. Since hard- 
ened dowel-pins are manufactured to close 
tolerances, they will serve as gauges if 
fitted with handles made from hexagon 
brass or steel bar stock. Sweat-solder the 
pin into a hole drilled in the end of the 
handle after nicking the end of the pin in 
several places on a grinding wheel to insure 
a good soldering job, The moderate heating 
required for soldering will not affect the 
hardness of the pins. Stamp the size of 
each gauge on the handle.—J. C. MacEE. 


TAPE PROTECTS BEARINGS. When bear- 
ings are stored for future use, wash them 
in kerosene or other grease solvent, oil light- 
ly, and wrap in cellulose adhesive tape to 
seal against moisture. When a bearing is 
needed, the transparent tape permits exami- 
nation wihout unwrapping —W1LL THomas. 


LATHE CENTER TESTER. Used with a dial indicator, 
this center tester will enable you to center accurately 
a point or hole in work mounted on the faceplate or 
in a four-jaw chuck. With the tester point resting in 
a punch mark or hole and the other end supported 
by the tailstock center, the dial indicator is brought 
to bear on the barrel. The work then may be ad- 
justed to run dead true. 

Machine the barrel from tool steel, turning it to 
a 60-deg. point on one end and accurately boring 
the other for a sliding tailstock bar. Turn the tailstock 
bar to a snug sliding fit in the barrel, drill a center 
hole in one end, and bore the other for a coil spring. 
Assemble the parts, tighten the setscrew to retain 
the sliding bar, and the tool is ready for use. For 
greatest accuracy, prevent the tester from turning 
while work is being indicated —C. W. Woonson. 


CABINET FOR LATHE TOOLS. How 
many times have you been forced to 
root around and waste good working 
time trying to find a drill, lathe center, 
or other small item that you have mis- 
laid? My solution was the lathe ac- 
cessories cabinet shown in this photo. 
The six built-in drawers help me keep 
tab on the small articles. Dowels and 
a rack provide a special place for each 
of the larger ones and make them easier 
to find.—Joun G. Lownssery. 
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Shown in use with a diol indicator ot 
the left, this conter tester must be 
corefully machined for accurate work. 
Turn the barrel to « 60-deg. point, 


Support the barrel in the steady rest 
ond bore it to a depth of 3” for the 
sliding toilstock bar. Tap th 

$36 for @ setscrow I” from thi 
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Soldering-Iron Thermostat 


The complete stand, 
‘ot left, turns the 
current on and off 
to requlate heat, 


eround 
the light-blinker 
thermostat, below. 


CONTROLS HEAT AUTOMATICALLY 


FTEN the electrical or radio worker will 
leave his soldering iron connected for 
long periods simply to have it ready for use 
when needed, Yet allowing an iron to 
“soak” in its own heat this way isn’t good 
practice; aside from the current waste, it 
burns and pits the tip and makes frequent 
retinning necessary. 

This thermostatically controlled stand 
climinates these difficulties. As long as the 
iron is in the stand, temperature is held to a 
level that will permit almost instant use but 
still retard pitting; when the iron is removed, 


it gets continuous current. The heart of the 
gadget is a little thermostatic element taken 
from  dime-store light flasher or blinker. 


Blinkers come in several styles. Most suit- 
able for this purpose is one constructed on a 
porcelain base, in which increasing heat 
opens the circuit. Remove the fine wire that 
is wound around the bimetal strip, and hold 
the unit over a flame to see whether heat 
opens or closes the circuit. If the element 
is of the latter type, reverse the bimetal 
piece, bending it so that it contacts the sta- 
tionary strip when no heat is applied. Next 
arrange an insulated adjusting screw, as 
shown in the drawing, to permit you to vary 
the position of the stationary contact. 

‘The stand employs a soup can as the main 
housing, a smaller can to position the solder- 
ing tip below the thermostat, and a square 
tin lid as a base. Give the assembly a coat 
of black stove enamel. 

Connections to the thermostat are made 


with asbestos-insulated wire, and a conven- 
tional electric outlet is fastened to the bot- 
tom of the housing can. One mounting screw 
holds the thermostat and outlet on either 
side of the tin. Punch several vent holes in 
the can above the blinker element. 

Adjust the fixed contact till the unit turns 
itself on and off just often enough to keep the 
temperature of the tip above the melting 
point of solder. A neon lamp used in paral- 
lel with the iron will provide a visual check 
on both the adjustment and operation of 
the stand.—Gitsert Sonsencn. 


do with 
pes of thermo- 
static units. For use in 
this stond, the contacts 


below, ag featwened fe 
sit your materials. 


Fe 


1947 U9 


ay - - 


S/ 


CAMERA STAND. A studio stand with one 
support tube, developed and being market- 
ed by Richard A. Meek, of Richmond, Ind., 
provides for a wide range of hard-to-get an- 
gle shots. A large ball and socket joint gives 
a wide range of cumera angles, and a coun- 
terbalancing system makes it possible to 
handle cumbersome cameras with ease. A 
inimum of floor interference is obtained by 
using only two feet on the upright tube. 
Light in weight, the stand is easily moved. 


NEW FLASH GUN. Fitting Kodaks with 
built-in synchronization, a flash gun just an- 
nounced by the Eastman Company for ama- 
teur picture taking has a 5” aluminum re- 
flector, a socket for either Class F or Class 
M midget lamps, and an extension socket. 
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PREFABRICATED DARKROOMS, complete 
except for purely photographic apparatus, 
are offered by the Photo Engineering Com- 
pany, of Hollywood. Delivered knocked 
down, the parts can be assembled by one 
man in about 6 hours. In the view above, 
one wall has been removed. 

Occupying a floor space 8’ square and 
standing 7’ 8” high, the darkroom is es- 
pecially intended for garage or basement in- 
stallation. A unit is fitted with plumbing, 
shelves, drying racks, a work table, an air 
filter, an 8° stainless-steel sink, and a wash 
tank. The built-in wiring terminates in one 
piece of BX cable long enough to reach an 
outlet, and garden hose may be used to sup- 
ply water and carry away waste, making it 
unnecessary to call an electrician or plumb- 
er unless permanent connections are desired. 
The darkroom sells for approximately $500. 


BABY SPOTS often cannot be used at acute 
angles because the frame or base restrict 
movement. This can be largely overcome 
by attaching a universal-joint tripod head to 
your lamp stand and mounting the lamp on 
this, as seen above.—Tuane L. Brenwert. 


PHOTO SLIDE RULE. A device produced by 
the Lawrence Engineering Service, of Peru, 
Ind., makes it possible to determine quickly 
the lens aperture and correct distance in 
feet for various photoflash lamps. It also 
may be used to find the correct lens opening 
and shutter speed for color photography. 


EMERGENCY TRAYS can be provided by 
lining shallow cardboard boxes with double 
thicknesses of waxed paper. Press the paper 
in but don’t make any sharp creases. 


POLISHED FLOORS are a dangerous place 
to use a tripod unless it is equipped with 
braces and rubber feet. If these are not avail- 
able, the difficulty may be overcome by fold- 
ing up a card table, inverting it on the floor, 
and mounting the tripod on it, as indicated 
in the sketch above.—G. D. Henrickson. 
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NEGATIVE DUSTER. An air brush to dust 
your negatives and lenses is right at hand if 
you have an old atomizer or other device 
with a rubber bulb. If desired, the tubing 
extension of the atomizer can be removed 
and the bulb used alone.—Henman Kix. 


PLYWOOD CAMERA Does 


By Walter E. Burton 


LMOST unlimited are the uses to which 

this photographic copying outfit can be 
put, In the office, shop, and home, it can 
make exact, low-cost reproductions of im- 
portant documents, letters, checks, dat: 
sheets, drawings, instruction sheets, recipes, 
blank forms, and similar “flat work,” and it 
can be employed for photographing small 
objects. The work can be done directly on 
paper or on film. 

Any of several sensitized materials can be 
used. Process film, commercial photographic 
recording paper, contrasty glossy enlarging 
paper, and other papers work successfully. 

‘The camera illustrated was designed to 
take sheets of paper up to 64” by 8K”. By 
varying the dimensions of the holder, such 
standard sizes as 5” by 7” and 5” by 8” can 
be accommodated; and by increasing the 
size of the camera box, larger sizes such as 
8” by 10” can be used. 

As with any camera, the lens 
importa rt. One of approxima 
fo length is required for a box of the 
mensions specified, and it should be, if pos- 
sible, a good anastigmatic camera lens. If 
the focus is not around 7”, you can use sup- 
plementary lenses to increase or decrease it 

A fairly satisfactory substitute for a reg 
ular camera lens can be assembled from one 
or two achromatic lenses, which consist of 
two lens elements cemented together. One 
achromat of about 7” focal length, used with 


lens-boord assembly hold 
at a 45-deg. angle to 
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an aperture stop, is capable of producing a 
reasonably sharp image. Two of about 15” 
focal length, mounted with an aperture disk 
between them and separated by K” or so, 
have a combined focus of about 7%” and 
produce images showing less aberration than 
a single lens. 

Since there is a shutter inside the box, the 
lens can be in a simple barrel mount. ‘The 
aperture may be in a black cardboard disk. 
Try various sizes, starting with a X” hole. 
The smaller the hole, the sharper the image 
will be, but the exposure required is cor- 
respondingly longer. 

Be sure the lens covers a large enough 
area, but remember you will work closer to 
the ‘subject than you would in ordinary 
photography and the sensitized material will 
be farther away. Under these conditions, a 
lens covers a much larger film or paper are: 
than that for which it was designed. In using 
the camera for making copies the exact size 
of the original, locate the lens at twice its 
focal length from both the film or paper and 
the subject—14” for a 7” lens. 

The camera box, built of %” plywood, i 
6%” deep and 9%” by 9%” in the other out- 
side dimensions. Attach a front panel with a 
centered 5” diameter opening. Along the top 
and bottom and one side of the open back, 
brad and glue &” by 1%” composition-board 
strips, projecting %” at the rear to take the 
paper holder. Make all joints lighttight, 
gluing strips of wood or cloth along them 
if necessary, and apply dull-black paint to 


Operated by a rod bent at one end for a handle, 2 
shutter of fin-can stock is turned up to shut out 
light and let down to make an exposure, 


2 SQUARES 


all inside surfaces, the 
edges of the circular open- 
ing, and any other parts 
that might reflect light to 
the paper or film. 

If any regular plate or 
sheet-film holders are on 
hand, the back may be 
modified to take them, but 
the paper holder shown is 
efficient, is easy to make, 
and holds all edges down 
so the paper can’t curl. Cut 
the plywood backing first 
and mark on it guide lines 
centered with respect to 
the opening in the back of 
the camera. These lines 
should mark off an area 
the size of the paper or 
film to be used. Attach 
.032” aluminum or other 
thin-metal strips on three 
sides, and over each attach 
a second strip %” wider than the first to 
form channels for the paper. The open end 
is toward that end of the holder that will 
project at the side of the camera. 

Put a three-sided wood frame around the 
metal strips, grooving the inside edge %” 
deep for a dark slide, which may be a sheet 
of .032” aluminum. Allow %” extra length 
for a riveted split-dowel handle. 


Build up a hinged slide guide of velvet- 
covered composition board and aluminum 
or other metal for the open end of the 
paper holder. Cover the inside surface of 
the composition-board strip with velvet cut 
to reach down over the edge and under the 
base. Glued down, this strip of velvet be- 
comes a hinge so the slide guide can be 
lifted up for insertion of paper. Spacers and 


a top strip, all covered with velvet, complete 
the guide. Two short pins made from cut- 
off nails engage the underside to relieve 
strain on the velvet hinge. Paint the inner 
surfaces of the holder dull black. The slide 
need not be painted, Two L-shaped metal 
clips on the bottom of the camera and a turn 
button on a block on the top keep the holder 
in place. Several holders can be made, one 
for each size paper or film. 

Mount ground glass in a frame the size of 
the paper holder for use as a focusing screen. 
Have the ground side toward the lens, 
located in the same plane as the paper or 
film. Window glass can be ground for use 
with a paste of water and No. 120 aluminum 
oxide grains. Rub with a flat piece of metal 
or the bottom of a small bottle. 

The lens is mounted in a board screwed 
to a sliding panel for focusing. Bent metal 
strips on the sliding panel ride a rectangular 
focusing track attached to the front of the 
camera with angle brackets. The sliding 
piece is moved by means of a lever screwed 
to the stationary track and to a wood disk, 
which in turn is screwed to the sliding piece 
through a X” slot. Operation of the disk link 
is smooth, yet enough friction is produced 
by the large area to help lock the lens in 
the desired position. Friction can be varied 
by tightening or loosening the screw engag- 
ing the sliding panel. 

To reverse the image so it will reproduce 
naturally, mount an optically flat mirror or 
large right-angle prism in front of the lens 
on brackets attached to the lens board or 
sliding piece. A bellows can be taken from 
an old camera or enlarger, or one can be 
made from stiff paper, fabric, or leather, 


Guide lines on the paper holder center the 
area to be covered by the papi 


thin metal are attached ot 


sides. 
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using a camera bellows as a pattern. Frame 
the open ends with wood and screw them 
to the lens board and the front of the camera. 

Exposure may be controlled with a simple 
shutter consisting of a rod run through the 
box to work a leaf of tin-can material that 
closes or opens the circular hole in the 
front panel. The rod may go through 1” 
behind and %” below the opening so the 
shutter will tilt against the front when closed 
and rest on the bottom when open. Bend one 
end for a handle. Paint the leaf and rod dull 
black. Exposures, a matter of seconds, may 
be timed with a watch. If you do not wish 
to make a shutter, exposures may be con- 
trolled by turning the lights on and off. 

Mount the camera above a working table 
or base at a height sufficient for the desired 
range of reproductions, While the lens is 
twice its focal length from the subject for 
an exact-size reproduction, the distance must 
be increased for smaller copies. The camera 
shown is on a 14” high platform mounted 
on a 1” by 10” by 28” base. 

A horizontal easel for supporting the sub- 
ject may be made adjustable for height on 
four parallel pivoted arms and locked by 
tightening the screws in the ends of the 
arms. It is separate from the base and is cen- 
tered simply by moving until the image is 
centered on the ground 

Lighting may be with one or two spot- 
lights placed to illuminate the subject at an 
angle that won't shine light directly into the 
lens. Or two photofloods in clamp-on reflec- 
tors may be attached to the platform up- 
rights. Lighting should be even and can best 
be determined by test. Length of exposure is 
best established initially also by trial. END 


At the open end of the poper holder is a slotted ond 
hinged entrance guide for a dark slid 
the sensitized paper. Velvet covers the gui 


that protects 
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First step in remodeling your worn- 
out spade is to clamp it securely to 
the workbench and mark the outlines 
of a new edge. Use a template os 
shown in the drawing at right. 


With a 24- or 32-tooth hacksaw, cut 
away the metal outside the scribed 
line, Follow the: line closely, and 
hold the saw at a 45-deg. angle to 
produce a sharp leading edge. 
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a SPADE? 


If you can’t, here’s how 


to fix it 


By HAROLD P. STRAND 


ac (CONVEX $108) 


LAYING OUT NEW EDGE 


After sawing, smooth and true the edge 
with a flat bostard file, holding the 
file at the same angle os the sow. 
Take care not to blunt the ed 

ish with o finer file if nei 


If the bundle has o split 
in the wide port os well 
28 in the grip, remove the 


Anew hardwood gi 

be turned Ina lathe of 
made from dowel. 
Te hole for the new rod. 


TEN YEARS is a long time in the life of a spade. So 
long, in fact, that the tired antique pictured on the 
facing page had a toe hold on the junk heap before it 
was brought back to life by a complete overhauling. 
The photos on these pages show the remedies for 
the two most common ailments of old spades: a blunted 
blade and a cracked handle. Before attempting the 
repairs, make sure that the handle is not too badly 
damaged (in which case a new handle will be needed) 
and that the metal part has not rusted through. You'll 
be surprised at how much easier your garden chores 
become when you use a spade with a clean, sharp point. 


If years of use haven't put waves and ripples into 
the spade, sawing and filing probably have. Place 
the metal on an anvil or sheet of flat iron and 
hammer out all irregularities in its edge surface. 


‘Trim the new grip to o snug fit between the yokes 
and slip a soft-ate 

allowing 1/16” extra at each end. With washers in 
place, peen over the tips to form fight joints. 


jel rod through the center hole, 


When all the repairs have 
en made, clean up 

metal and wood wi 

wool and sandpaps 

use paint and varni 
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CARBON PICKUPS may provide a means 
of getting full loudspeaker volume from a 
phonograph without resorting to amplifiers 
‘or tubes, The experimental model shown 
below is a development of the Electronic 
Engineering & Manufacturing Co., of Holly- 
wood. Requiring only a D.C. source and 
operating directly into the voice coil of the 
speaker, the unit has an output comparable 
to that of a small radio, 


ene | 


HIGH FIDELITY calls for a loudspeaker that 
can convert electrical impulses into undis- 
torted sound over a broad frequency band. 
RCA’s dual speaker, below, is designed to 
give faithful reproduction from 30 to 15,000 
cycles per second, Its 15” low-frequency 
and 2” high-frequency cones are combined 
so that the larger is a continuation of the 
smaller. This construction minimizes mutual 
interference in the cross-over region of mid- 
dle frequencies where both cones are vibrat- 
ing at the same time. 
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COOLER OPERATION of radios, especially 
compact, high-powered equipment, helps to 
extend tube life and prevent damage to oth- 


er parts, Aluminum fins on the heat-dissi- 
pating sleeve, above, carry heat away from 
the tube where it is generated. The venti- 
lating device is a surplus war item. 


TELEVISION rectifiers must 
deliver high voltages but 
don’t have to take up a lot 
of space, The 122, left, pro- 
duced by Chatham Elec- 
tronics, of Newark, N. J., is 
less than 3” long. Two of 
ts o midget half-wave recti- 
a_ voltage-doubler 
circuit will supply 20,000 
volts at 2 ma. Low dielec- 
tric losses make the tube 
suitable for use in circuits 
using an R.F. supply. 


NEON PILOT lights for use on 
115- and 220-volt A.C, or D.C. 
circuits are made to draw 
less than 1 ma. but are some- 
times inconvenient to install 
because of the need for a cur- 
rent-limiting resistor. The Dial 
Light Co. of America, 
New York, offers a 
light-and-socket as- 
sembly to solve this 
problem. It houses a 
resistor whose value 
may be selected to 
suit the voltage or reg- 
ulate the amount of 
light desired in any 
particular circuit. 


Infra-Red Lamp Rays Flatten 
Warped Phonograph Records 


‘Tue even heat of an infra-red lamp can 
be used to straighten warped phonograph 
records. Place the disk on a turntable or 
a felt-covered level surface and let the beam 
play over it for about five minutes. When 
warm the record will usually level out by 
itself, but it may be helped by gentle pres- 
sure, Guard against uneven or excessive 
heating that may damage records. 


Serviceable Phone Jacks Made 
from Prongs of Radio Tubes 


Meat prongs from discarded tubes can 
be converted into phone jacks for experi- 
mental and repair jobs that arise when 
you've run out of the regular cord tips. 
Break away the plastic that adheres to the 
prong, and unsolder 
the old wires. Heat 
and tin the apparatus 
lead, insert it in the 
prong, and flow in 
enough solder to hold 
the wire. Rubber tape 
wrapped around the 
upper part of the pin 
acts as a grip.—A. M. 
Linpnen, Jr. 


Knots Tied in Wires Identify 
Leads Detached from Speaker 


Screw-Luc connections to loudspeakers 
usually have to be disconnected when the 
set is removed from the cabinet for servic- 
ing. To make sure that the wires are replaced 
properly, tie loose knots in the cord ends. 
‘The wire with one knot goes to the first 
terminal, that with two to the second, and 
so on for all the wires.—H, Leerer. 


Hanger for Radio Test Leads 


= 


Preheat Chassis for Soldering 


Empry film spools, 
mounted alongside the 
shop bench as shown 
at the left, may be 
used for hanging test 
leads and other short 
wires. The rounded 
body can’t cut the in- 
sulation or kink the 
test-lead wires. 


Wuen the seams of a chassis need to be 
soldered and your small iron can't work 
up enough heat, preheating may be the 
answer. Clean and clamp the joints, apply 
a good flux, and place the unit in an oven 
or over a burner. Warm metal steals heat 
from a soldering iron less rapidly than 
cold metal—A. J. SHARENRERGER. 


Fea. 
347 189 


Still the beginner's choice, crystal 
receivers refuse to die out. These 
four de luxe versions will surprise 
you with the things galena can do. 


By FRANK TOBIN 


IRYSTAL receivers occupy a unique and 
honorable position in the history of 
modern science. Almost to a man, the pres- 
ent generation of engineers and technicians 
grew up on crystals, and it is this generation 
that has made electronics a synonym for 
progress and achievement. 

With the rapid advance of the radio art, 
crystal detectors were forced to give way 
to vacuum tubes. But as much as they've 
been shoved into the background, these 
perennial favorites have never passed out of 
the radio picture. Beginners and experi- 
menters who like to do a lot with a little still 
find their simple circuits inviting, especially 
since new developments in crystals have 
given a boost to the old-fashioned sets. 

Take, for example, the novel radio phono- 
graph shown on the next page. The output 
of the pickup (which employs a piezoelectric 
rather than a detector crystal) is sufficient 
to drive one or two pairs of headphones at 
full strength and with excellent quality. By 
using a spring-wound motor in place of the 
‘one shown, you can make the outfit inde- 
pendent of a power supply as well as of an 
amplifier. 

Most of the space in the standard 4” by 
10” by 12” cabinet is occupied by the phono- 
graph. One of the newer fixed crystals 
(type 1N34) is used in the radio. An 
antenna coil of the type commonly used in 
AC. - D.C. sets and a .00036-mfd. variable 
condenser are employed for tuning. Con- 
nected between the primary and secondary 
windings of the coil, a midget .00005-mfd. 
trimmer adjusts the coupling. The looser 
the coupling (ie., the more out of mesh the 
rotor plates are) the greater will be the 
selectivity and the weaker the volume. 
Once it is set for any particular locality and 
antenna, the trimmer need not be altered. 

A pickup with as little as .5-volt output 
will serve, but one rated at 1.5 volts or more 
is preferable because the output of the 
phono crystal is fed directly into the head- 
phones without amplification. To vary the 
volume, use different needles. Soft needles 
give less headphone volume than hard ones. 
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CRYSTAL 
SETS 


Too much power can sometimes be as bad 
as too little, Standard crystal receivers used 
close to several high-powered transmitters 
often fail to separate the stations, and it is 
to overcome this weakness that two separate 
tuned circuits are employed in the super- 
selective receiver illustrated at the top of 
page 192. Coils L1 and L2, together with a 
.00036-mfd. variable condenser (C1) form 
the first tuned circuit; L3 and C2 form the 
second. Selectivity is obtained in this fash- 
ion without sacrificing signal strength. 

All the coils are wound on a 24” tube 64” 
long. Use No. 24 enameled wire throughout, 
winding 50 turns for L1, 25 turns for L2, 
and 60 turns for L3. When a long outdoor 
antenna is available, better results can be 
obtained by connecting it to the midpoint 
of Li. 

Closest in design to the conventional crys- 
tal set that has been popular since the begin- 


Radio-phonograph combinations 
in crystal-set construction. The 
tremely simple unit shown at the right depends upon 
two relatively recent developments. First is o high 
output pickup that con operate headphones directly 
without amplification: the second is o preset, fixed- 


crystal detector. Because this crystal requires no 
manual adjustment of its cat's whisker, the entire 
radio can be tucked out of sight inside the cobinet 
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Two separate tuned circuits enable this receiver to 
distinguish between two, or more powerful signals. 

igator clip is used to centertop the antenna 
coll, Lis whon a long cerial is avellable. 


ning of radio is the compact portable shown 
below. To cover the entire broadcast band 
with its .00014-mfd. condenser, two sets of 
coils are needed. These can be made inter- 
changeable by winding them on a pair of 
4-prong, 14” plastic forms. For use between 
200 and 350 meters, L2 should consist of 
100 turns of 32-gauge wire, and L1 of 40 
turns of No. 36. Leave 1/16” to %” space 
between the two windings. Stations oper- 
ating in the 350 to 550-meter range can be 
tuned in with a coil that consists of 170 
turns of No. 34 (L2), and 60 turns of No. 36 
(L1). As before, enameled wire is used 


wakes a fine traveling companion. For 
9 trips, carry a long coil of antenna 
‘ond a spite thot con be deiven into the ground. 
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Departing from conventional erytol-st design, 
model employs one stage of amplification. 
With 90 volts on the plate, it will operate a 
loudspeaker or pull in distant stations. 


for all windings. The small left-hand com- 
partment in the 4” by 7” by 8” cabinet will 
hold a single headphone, the extra coil, a 
hank of antenna wire, and a ground con- 
nection, A stock cabinet is illustrated in the 
photo, but one like it can easily be glued up 
out of thin wood stock. 

Because crystals can only detect a signal 
without amplifying it, they rarely give satis- 
factory performance when used at a distance 
of 50 miles or more from the transmitter. If 
you want to double the radius of useful 
reception, however, you can add an ampli- 
fier tube as is done in the circuit pictured 
above. For phone reception, 45 volts on the 
plate of the 1A5GT should be sufficient. In 
addition, local broadcasts may often be 
picked up with a loudspeaker connected in 
place of the phones. For sp 
plate voltage should be increa . 
A separate A battery supplies the 1.5 volts 
needed by the filament. 

For the sake of simplicity, all the parts are 
mounted on the front panel of the metal 
cabinet. As the chassis panel is grounded, 
and it is necessary to keep the tube and coil 
sockets from making contact with it, a card- 
board insert is placed between the panel 
and the sockets as shown in the drawing. 


Windings L1, L2, and L3 consist of 40, 
70, and 110 turns respectively. For the first 
pair use No. 36 enameled wire, and for L3 


use No, 32. Wrap a strip of tape around 
the lower end of L3 and wind L2 over the 
tape. When tuned by a .00036-mfd. vari- 
able condenser, this coil will cover the entire 
broadcast band. The close coupling of L2 is 
intended to increase signal strength when 
the set is used with a short antenna. 

Several types of crystal detectors may be 
purchased from radio supply. stores, and 
three different ones have been employed in 
these four circuits. As far as performance 
is concerned, any of them may be used in 
any of the sets, but a fixed, preset crystal is 
suggested wherever the layout requires that 
it be placed in some ‘ible spot. 

When using an adjustable crystal, move 
the cat's whisker carefully over the surface 
while turning the condenser slowly back- 
ward and forward until a sensitive spot is 
found. Don’t bear heavily on the contact, 
and try to avoid touching the 1 with 
the finger tips as any oily film on its face will 
reduce the number of sensitive spots. 

For maximum performance with any crys- 
tal set, use a long outdoor antenna and a 
good, clean connection to ground. 
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SURFACE TENSION causes a liquid to con- 
tract until the exterior occupies the smallest 
ble area, but an external force, such as 
gravity, prevent it from doing so. As an 
illustration, punch four nail holes X” apart 
near the bottom of a wide can, fill with water, 
and four streams will emerge. Run a finger, 


WATER FLOWS UPWARD in a heating sys- 
tem because liquids are lighter in weight 
when expanded by heat. You can show this 
by pouring hot water into a vial containing a 
little ink and standing the vial, mouth open, 
ina 
water will rise to the surface and spread like 
a cloud from a miniature volcano. As the ink 
cools, gaining density, it slowly descends and 
mixes with the water. 
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jar of cold water. A plume of hot inky - 


FLUIDS 


held vertically, from one side to the other 
across the four streams—and they will be- 
come one because surface tension over- 
powers the force that originally kept them 
apart. Strike a finger, held horizontally, 
downward across the merged stream near 
the can and the stream again will separate. 


WATER SEEKS ITS OWN LEVEL, according 
to an old adage, but here is a trick that seems 
to offer proof to the contrary. As you can 
see, the liquid in the bent glass tube in the ac- 
companying photo stands 

higher in one leg than in 

the other. That there is 
no partition in the tube | 
can be proved by causing 

the liquid to oscillate be- 

tween the two legs 
tually, the tube cont: 
two liquids. These should 
look alike but differ in 
weight. One may be wa- 
ter, and the other a liquid 
such as benzine or carbon 
tetrachloride that will not 
mix with water. The tube 
should be held so the fin- 
gers con the juncture 
of the liquids, although it 
will be barely noticeable. 


Obey Curious Laws 


WATER PRESSURE increases with depth, 
as you can show with a flat piece of lead 
and a straight glass tube. Attach a piece of 
thread to the center of the lead and smear 
petrolatum on the lead and end of the tube 
to make a watertight seal. Then, holding the 
lead against the end of the tube with the 
thread, lower the tube almost to the bottom 
of a glass of water, If you now release the 
thread, pressure will hold the lead in place. 
But slowly raise the tube, and finally the 
pull of gravity will overcome the decreasing 
water pressure, allowing the lead to fall. 


ern ee 


HOT LIQUIDS flow more easily than cold 
‘ones, a fact that is obvious in the case of such 
normally viscous liquids as heavy oil or mo- 
lasses. Even in a liquid as thin as water, heat 
has the same effect. As a demonstration, 
make a hole with a very fine needle in the 
bottoms of two identical cans. In one, place 
ice water and in the other the same amount 
of hot water. Set each over a glass, as at the 
right, and watch the race. The hot water 
will flow much faster. In fact, if the hole is 
small enough and the water level not too 
high, the cold water may not flow at all. 


LIQUIDS MAY LOOK ALIKE but have an 
entirely different specific gravity. A demon- 
stration of this can be turned into an inter- 
esting dinner-table stunt. Pour an equal 
amount of coffee or tea into two small glasses, 
and in one dissolve as much salt as you can. 
Then put a soda straw into each glass and 
suck gently on both straws at once. Provid- 
ing you don't cheat, the heavier salt solution 
will not rise as far as the beverage. 
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Ir your wind-up alarm clock 
runs through its short  tinkle 
without disturbing your slumber 
try using this electric bell that 
will keep on ringing until you 
disconnect it. It employs a door 
bell transformer and bell, housed 
in any decorative box that blends 
with the bedroom fur 

D 
a string tied to a small rod. A 
spring mounted along one edge of the box 
acts as the moving contact, while the other 
connection is carried to a screw head 
placed beneath the free end of the spring. 
Bend the last turn of spring wire flat and fill 


Flush-Tank Guide Forms Handy 
Detachable Ground Connection 


Wuen it is desirable to install a pipe 
ground clamp from which the wire can be 
readily detached, a rod guide of the type 
used in toilet flush tanks may be made to 
serve. To install it, clamp the body of the 
guide to the pipe, and solder the ground 
wire into the detach- 
able arm as shown. 
‘The arm is then in- 
serted in the guide 
socket and locked in 
place with the set- 
screw. This arrange- 
ment will be found 
particularly conven- 
ient in hard-to-reach 
places when the wire 
must be removable. 
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Electric Bell Provides Steady Alarm to Rouse Sound Sleepers 


To’ 
ourter 


contact 
POINTS: 


it with solder. When the clock goes off, the 
unwinding key pulls the rod from under 
the spring and starts the bell jangling. The 
contacts can be placed on a ledge inside the 
box if you'd rather not notch the edge. 


FOLOING RULE 


TWIST WIRE _ON END 
HOOK OF RULE, 


Wire Fished with Folding Rule 


Suont wire-fishing jobs encountered when 
installing horizontal wiring in studless par- 
titions and behind built-in cabinets can be 
done with a folding carpenter's rule, as 
shown above. Rigid enough to support itself 
horizontally, yet flexible enough to snake 
around obstructions, a rule often proves 
more controllable than conventional fishing 
wire or ordinary cable.—J. Movrocu. 


Table Magic 


RING OF MYSTERY. Thread a paper ring 
on a string, give the ends of the string to a 
friend, and announce you will remove the 
washer intact while he holds the string. 
Throwing a handkerchief over your hands, 
you grasp the ring, and in two shakes your 
hands emerge—an untorn ring in your hand 
and the string empty. How? By concealing 
a duplicate ring in your hand, tearing off and 
palming the original, and showing the du- 
plicate. 


CIGARETTE DEFIES GRAVITY. Borrow a 
cigarette and place it on a bare table with 
more than half projecting over the edge. 
Everyone will expect the cigarette to fall. 
That it does not will brand you as a magi- 
cian, The trick is to moisten a fingertip and 
touch this to the underside of the cigarette 
at the end which you then press against the 
table. This moisture acts as an adhesive 
to keep the cigarette in place. 


MAGIC BALL AND TUBE. A mailing tube 
and a ball that is slightly smaller are needed 
for this stunt. First, hold the tube vertically 
and drop the ball through. Next announce 
that you can so charm the ball that it either 
will fall through or stay inside. Then pro- 
duce exactly this effect. A piece of thread 
through the tube as shown makes it possible 
to do the trick. One end is knotted; the 
other is looped over your thumb. When the 
thread is pulled taut, the ball cannot pass. To 
let the ball through, slacken the cord. 


VANISHING BALL. Place a small ball in 
your right hand, cover the hand with a hand- 
kerchief, and ask everyone in turn to feel 
under the handkerchief to make certain the 
ball still is there. When the last person has 
reported that the ball is there, remove the 
handkerchief—and the ball is gone. Now 
replace the handkerchief, and let everyone 
feel to make sure the ball is not there. Again, 
when all have had a turn, pull off the hand- 
kerchief—and the ball is back. The method 
used is almost too simple to be believable. 
Here it is: the last man to feel the ball is a 
confederate. In the first place, he removes 
the ball; in the second, he replaces it. Don’t 
repeat the trick too often, though. 
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CORD Loose 
BALL DROP! 


CORD TIGHT 
ALLIS HELD 


Colloids .... LIQUIDS 


Curious suspensions of certain insoluble 
substances act like neither—or both. 


By KENNETH M. SWEZEY 


[USUALLY we think of physical matter in 
terms of solid, liquid, or gas, but there 
is one form that does not fall clearly into any 
of these three classifications, Science first 
observed this about the middle of the last 
century when Selmi, Berzelius, and Faraday 
produced water-clear liquids containing siz~ 
able quantities of insoluble solids such as sul- 
phur, Prussian blue, and even pure gold. In 
the ordinary sense, these substances were 
ved in the liquid; yet they re- 
mained suspended and could not be seen 
| by even the most powerful microscope. 
| A few years later, an English scientist, 


Sols are, purified by dialysis. When the sol 
is placed ino semipermeable bog suspended 
in water, dissolved substances poss through 


the membrane, leaving the colloid behind. 
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Thomas Graham, published his discovery 
that substances truly dissolved in water 
would pass freely through parchment paper 
or animal membrane, while other substances 
such as gelatin, glue, and the strange liquids 
just mentioned would not. He reasoned that 
those that would not were distinct sub- 
stances, and, as most of those he experi- 
mented with were gelatinous, he 
colloids, from the Greek word “glue. 
distinguish his colloidal suspension 
true solutions, he called them sols, 

Subsequent investigation has indicated 
that colloids are not distinct substances, but 
actually a state of matter intermediate be- 
tween solid and liquid. It is a question of 


in blue, Since 
ore repelled 
lectrode and attracted by the positive. 


y 


Ferric chloride solution, added slowly to be 


particle size, rather than kind of material. 
The smallest particle having colloidal prop- 
erties is larger than most molecules while 
the largest still cannot be seen with an ordi- 
nary microscope. 

Under suitable conditions it is possible to 
produce almost any substance in colloidal 
form. This may be done by several methods. 
The particles may be built up, or condensed, 
by the reaction of atoms, molecules, or ions; 
they may be broken down, or dispersed, by 
disintegration of larger particles. 

You can demonstrate this in your home 
laboratory. Hydrous ferric oxide, which is 
usually called ferric hydroxide, Fe(OH)», 
can be easily condensed into colloidal par- 
ticles by adding a concentrated solution of 
ferric chloride to boiling water. The chlo- 
ride, FeCl, is rapidly hydrolyzed (that is, 
decomposed), changing into particles of hy- 
drous ferric oxide so minute that they may 
remain suspended for years. 

This may be observed by adding several 
drops of ferric chloride to a beaker of boil- 


ing water, yields hydrous ferric ox 


colloidal form. 


ing water, set swirling by stirring, The pale 
yellow of a dilute ferric chloride changes, al- 
most instantly, to the deeper reddish-brown 
of hydrous ferric oxide, 

Enough of this sol for experimentation 
may be made by adding 50 drops of a con- 
centrated solution of ferric chloride, freshly 
prepared, to 500 ml. of water that is just 
barely boiling. Add water occasionally and 
boil until the sol becomes clear and reddish- 
brown. (By boiling too vigorously, or by 
adding the chloride solution too fast, you may 
cause the ferric oxide to be precipitated. If 
that happens, you must begin again.) 

When ferric chloride is hydrolyzed, hy- 
drochloric acid also is formed, remaining in 
the sol. To remove it, you must use Gra- 
ham’s famous method of separation, dialysis. 
Both acid and colloid will pass through the 
pores of an ordinary filter, but a membrane 
with much finer pores will hold back the hy- 
drous ferric oxide particles. 

Graham used pig bladders and parchment 
paper, but today collodion films and non- 
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waterproofed cellophane serve more effec- 
tively. Cut a disk of the latter 8” or 10” in 
diameter, shape it into a bag, and tie the 
end around the outlet of a small funnel. Half 
fill this bag with the sol, and suspend in a 
large dish of water. After a few minutes, 
place blue litmus paper in the water around 
the bag. The water will turn pink, indicat- 
ing it has become acid. Continue the dialy. 
sis for several hours, changing the outside 
water frequently 

One reason that colloids stay in suspen- 
sion, against the pull of gravity, is because 
the molecular movements of the sustaining 
liquid bounce the small particles back and 
forth. Another is that most colloids repel 
each other because each contains an ek 
trical charge. You can demonstrate the lat- 
ter property by attaching a 45-volt or 90- 
volt radio B battery to carbons taken from 
two flashlight cells and inserting the carbons 
in a glass U-tube filled with a sol. 

A sol of colloidal Prussian blue responds 
strikingly to this test. You can make this 
sol by adding, with gentle stirring, just 2 
drops of a saturated solution of ferrie chlo- 


If negative and. positive sols are mixed, 
the particles will neutralize each other. 
Usually, they also coalesce and are then 
precipitated. Here, o hydrous ferric oxide But 
sol is added to another of Prussian blue. 


hardly a trace of blu 


ride to 100 ml. of water which contains 12 
drops of saturated potassium ferrocyanide 
solution. Immediately the previously water- 
white solution tus a deep blue. Dialyze 
this blue sol as you did the hydrous ferric 
oxide. Then pour it into your U-tube and 
apply voltage. After a few minutes, you will 
notice the blue coloring is being pushed 
from the negative electrode and is concen- 
trating at the positive. 

Prussian blue in sol form is negatively 
charged. Hydrous ferric oxide, on the other 
hand, is positively charged, as can be proved 
by repeating the experiment with the other 
chemical. The movement here, however, 
may not be so pronounced, for this substance 
tends to precipitate when it concentrates 
at the negative pole. Many dyes are colloi- 
dal and are selectively attracted to different 
types of textile fibers largely because of an 
electrical charge. 

‘As you might guess, the particles in ne 
tively and positively charged sols, when add- 
ed together in the proper proportions, are 
attracted to each other. Therefore, the 
charges are neutralized, and the particles 


ilute solutions of potassium ferrocyonide and ferric 


2 colloidal blue sol that leaves 
passing through a filter, loft. 
‘concentrated forms of these substances, and the 


‘and you produc 


particles are so large thot the filter holds them back. 


POPULAR 
200 Science 


often fall out of suspension. You can verify 
this by adding hydrous ferric oxide sol to 
some sol of Prussian blue. Large particles 
will form and fall to the bottom. 

Acids, bases, or salts added in sufficient 
quantity to an electrically charged sol also 
will discharge it and cause precipitation. 
In city water systems, this is the principle 
involved when aluminum or iron sulphate is 
added to clarify muddy water. 

substances may be prepared in 
1 or grosser form, by con- 
trolling the concentration of the substances. 
If you pour Prussian blue sol into an ordi- 
nary filter, the blue will pass through, leav- 
ing no solid matter and hardly coloring the 
filter. But make a new batch of this blue, 
this time adding 10 drops of ferric chloride 
solution and 20 drops of potassium ferro- 
cyanide to 100 ml, of water, pour it into a 
filter—and note the difference. Although the 
first ml. or two of the filtrate may be pale 
blue, the remainder will be colorless and a 
precipitate of the blue pigment will remain 
in the filter. Chemically, the two Prussian 
blues are almost identic ically, the 


If you pour a dilute solution of oxalic aci 
particles left on the filter in the exper 


[oe through the filt 
reaking and disper 


19 particles is called peptization. 


first is colloidal while the second is not. 

‘One method of breaking down large par- 
ticles to make them of colloidal size is called 
peptization. You may demonstrate this proc- 
ess by pouring a dilute solution of oxalic 
acid through the precipitate of gross Prussian 
blue on your filter. Immediately the blue 
begins to pass through the pores of the filter. 
If the filtrate is subsequently dialyzed to re- 
move the oxalic acid, the blue will remain 
in colloidal form. 

Colloidal Prussian blue was once an im- 
portant writing ink, but aniline dyes are now 
more commonly used. 

Colloidal particles may often be produced 
by diluting a solution containing some solid 
with another liquid in which the solid will 
not dissolve. By pouring an alcoholic solu- 
tion of sulphur, for instance, into water, a 
milky sol of sulphur can be formed. The 
whitening of newly applied shellac by drops 
of water is another example, the water dilut- 
ing the alcohol in which the shellac resin is 
dissolved. As the resin will not dissolve in 
the water, it is precipitated as colloidal par- 
ticles that disperse light and look white. 


If a solution containing o solid is diluted 
with o liquid in which the some solid will 
not dissolve, colloidal particles are often 
produced. Here is o fomilior exomple—the 
spots formed when water drops on shellac. 


YEN eet is bala a roof are shown 
ix in the three drawings here—one each in 
the drawings above and five in that at the 
left, The points at which to look for errors 
are numbered. When you have decided on 
what you consider wrong, turn the page up- 
side down and compare your answers with 
those given below. 
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Greenhouse in Cellar Window Gives Seeds Start in Late Winter 


Avjoryinc a basement window onthe 
south side of a house, this glazed seedling 
box gets warmth both from the cellar and 
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the sun. If a window sash is on hand, the 
box frame may be built of 1” by 2” stock 
to fit it and the casing on which it is to be 
used; if not, a suitable sash frame may be 
made of 1” by 2” stock and glazed. 

Notch the frame to fit snugly over the 
sill so that when the box is screwed to the 
casing most of the weight will be on the sill. 
The box can be lightened by making the 
bottom of plywood or composition board. 
A lattice shelf may be installed, but don’t 
make it so deep it will keep sun from pots 
at the rear. Apply weatherstrip along the 
casing and window joints. 

The hinged sash can be raised and the 


window closed on warm days. Use hinges 
with removable pins and take the sash off 
when the box is stored.—A. F. Stisox. 


Sleeping Cubicle Has Air Filter for Allergy Sufferers 


Persons who suffer from hay 
fever or asthma can frequently 
lessen the attacks by sleeping in 
an atmosphere free of dust and 
pollen. Equipped with a venti- 
lator and filter, the cubicle shown 
here provides such sleeping quar- 
ters for a child who is allergic to 
household dust. 

At the same time it leaves the 
rest of the bedroom free for other 
uses. In summer, the ventilator, 
placed in a bedroom window, 
blows outside air into the cubicle 
through a hole in its wall. In 
winter, this hole is closed, another 
opened, and the ventilator placed 
to blow bedroom air through it into the 
cubicle. Windows prevent a shut-in feeling. 

Framed with 1” by 2” pine, the cubicle 
is 5’ wide, 6’ high, and 8° long, hard-finish 
wallboard being used inside for quick cleas 
ing. Built in sections fastened together with 


Spring Overcomes Lag in Vise 


Arrer long use, the screw threads of a 
vise often become worn and the jaws are 
insensitive to small movements of the handle. 
This lag may be overcome by stretching a 
pring around the stationary 
nd hooking the ends to the rear corners 
of the slide. Two springs may be needed on 
a large vise—Axprew VENA. 


screws, the room may be easily taken apart. 
Bottom edges of the walls are felted so the 
entire cubicle may be moved around. It 
has no floor. Space must be left under the 
door or elsewhere to allow air leakage from 
the cubicle,—WiLLarp ALLPHIN. 


Roofing Paper Provides Seal 
When Pouring Foundation 


Founpatioxs for small buildings fre- 
quently are made by pouring the concrete 
directly in a trench, usually 12” wide and 8° 
or 4’ deep. A form is needed, however, to 
retain the portion above ground, and at thi 
point difficulty may arise if the ground is 
uneven, for the concrete leaks between the 
earth and the bottom edge of the form. 
Roofing or building paper nailed to the 
top of the forms and allowed to hang down 
the sides of the trench makes an excellent 
seal during the pouring. It also permits easy 
removal of the forms and greatly improves 
the appearance of the finished work. Only 
that portion of the paper above ground is 
removed.—Hexny HANscom. 


Turning Old 


By CHARLES KIMBALL 


NE good turn of a doorknob deserves a ready re- 

sponse. If you don’t get it, the knob or its spindle 

may be binding, the knob screw loose or lost, one of the 

latch springs broken, or the mechanism gummed with 

oil—all faults that can be corrected without resort to a 
locksmith’s services. 

Knobs sometimes stick because they have been set 
so close together that the ends of the shanks bind 
against the roses or escutcheons. All that is necessary is 
to remove one knob screw and set the knob back far 
enough for the screw to go into the next spindle hole. 
Spindle washers may be required to get the right ad- 
justment between knobs. 

Occasionally when plates are installed, the roses are 
out of alignment with the center of the hub in the lock, 
causing the spindle or the shanks to bind. Removing 
and resetting the plates is the remedy, 

A knob may pull or fall off when the screw that holds 
it on the spindle is loose or missing. If the screw has 
been lost, a setscrew having the proper thread may be 
substituted or the knob and spindle taken to a lock- 
smith or hardware store and fitted with another knob 
screw of the proper size. 

Sometimes an old knob screw won't tighten because 
of damaged threads, and a new one can be put in. If 
the new one can’t be tightened, the threads in the 
spindle are damaged or worn. Retapping may fix that; 
both knobs may be adjusted over a new set of holes, 
one end of the spindle being sawed off, if necessary, to 
fit its knob; or a new spindle may be required. Modern 
locks take spindles of a few standard sizes, and hard- 
ware stores carry an assortment. 

One quick remedy is to coat the threads of a loose 
screw with shellac, lacquer, or fingernail lacquer. In 
this event, when the screw must be removed again, it 
may be necessary to let a little solvent, such as alcohol 

il- 


or fingernail-polish remover, soak onto the threads. 
BEADED Penetrating oil brushed on stubborn, rusted screws may 
SPINDLE loosen stuck threads. The treatment may be required 


for several days in succession. As a last resort, the knob 
shank may have to be heated with a blowtorch. A mask 
cut from tin-can stock to fit snugly around the shank 
will protect the door and plate if both knobs are stuck 
and the heating has to be done while they are still in 
place on the door. 

Knob screws that have been burred by a screwdriver 
should be smoothed with a small file, or cut fingers may 
result. When a knob is screwed to a spindle, the screw 


at oti ata hole in the shank should be above the horizontal no 


! matter which way the knob is tured. In this position 
S the screw is Jess likely to drop out if it works loose. 
NN Cer ene | meee 


DOORKAOBS Into New 


A pair of knobs will rattle and slap against 
the plates when they are spaced too far on 
the spindle. Loosen one and move it a hole 
nearer the door or put washers on the spin- 
die to take up the slack, dividing them even- 
ly on both sides. If the spindle is threaded, 
loosen one knob screw, turn the knob clock- 
wise to adjust it, and retighten the screw. 
One or two washers may be needed to keep 
the screw on top. 

When a knob turns without working the 
latch, it is probably on a threaded spindle 
and its screw has worked loose. A glass knob 
under severe usage may work loose from its 
metal collar and can be repaired, if the bush- 
ing is open at both ends, by tamping in iron 
cement, For a door of average thickness, one 
end of the spindle will have to be sawed off 
before reassembling. Glass knobs with bush- 
ings closed at one end can’t be repaired. A 
hollow cellulose-acetate knob may pull free 
from the metal bushing on the spindle and 
will have to be replaced. 

In mortise locks with two springs in the 
latch-bolt mechanism, a hub-lever spring 
sometimes breaks with the result that the 
latch-bolt spring will return the bolt but 
feebly to the outer position when the knob 


Simply tightening the screw will 
often cure faulty oper: 
knob, Serews kept abo 
are loss likely to fall out. 


or scratch a fi 


Knob-screw heads that have been 
burred by @ screw 


not smoothed off 


is released. To replace the spring, remove 
the spindle and unscrew the lock at the edge 
of the door; then press a screwdriver into 
the spindle hole and pry out the lock. Take 
care not to spill out the loose parts. 

The knob of a lock equipped with a free- 
action latch mechanism sometimes fails to 
unlatch fully when turned toward the jamb 
stile but operates the latch bolt perfectly 
when turned toward the hinges. This is 
caused by a hub-lever spring interfering with 
the upper cam of the hub. The spring should 
be rebent properly or shortened. 

Sluggish action may be due also to lubri- 
cation with oil, which collects dust and be- 
comes gummed. A sticking lock must be re- 
moved from the door and soaked thoroughly 
in a solvent. Work it a few times with a 
screwdriver in the hub and the key in the 
keyhole, drain out the cleaning fluid, and 
dry. Then lubricate with powdered graphite. 
Locks and latches should be lubricated pe- 
riodically with graphite blown in at the re- 
tracted latch bolt and in the keyhole. 

Tubular latches, often used on inside 
doors, are an exception to the graphite-lubri- 
cation rule. Most makers recommend petro- 
leum jelly for the bolt mechanism. 


the lubricant used. in 


can cut locks. Puff 
ger if they are retracte 
with o file makes o latch sluggish, 
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Wedge-Shaped Storage Rack 
Uses Waste Space Behind Door 


Wuew wall and floor space is at a pre- 
mium, you can utilize normally wasted areas 
in the shop with storage racks similar to the 
one below. This type of wedge rack can 
start right at the door jamb and work out 
into as wide or narrow an arc as the normal 
door swing dictates. For such long, narrow 
ste as pipe, the are can be limited to a 
size that will cause no interference with the 
full movement of the door. 


[RACK FlooR SIMPLIFIES SWEEPING 


Pin Puts Life in Lighter Wick 


Winpproor lighters often fail to work 
when the wick spreads or lies against the 
shield. This can be prevented by cutting the 
head off a common 
pin and pressing the 
pin down through the 
wick to support it up- 
right. Besides igniting 
more surely, a wick so 
supported will also 
last’ much longer— 
Dow Letmencutn. 
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Emergency Belt for Power Tools 


Emencency replacement of a worn-out 
V-belt can be made with a length of sash 
cord. Place the cord over the two pulleys 
and join the ends with as small a knot as 
possible. Wrap the joint with friction tape, 
as shown above. The improvised belt will 
seat itself with the knot on the outside, and 
will give good service until a regular belt 
can be obtained.—Ken Murray. 


TAIcYcLe 
WHEEL 
(RIM CUTOFF) 


Rack Made from Tricycle Wheel 


Bourep by the hub to a support block, 
the center portion of a wheel from an old 
tricycle or baby carriage makes a rack for 
holding washers sorted in sizes. The top row 
of spokes should be bent upward so washers 
won't slide off.—Louts M. Goopaan. 


ese 


ANCHORED to a concrete block set in the 
ground, this wagon-wheel mailbox support 
brings ‘a pleasantly old-fashioned note to 
the rural home near which it stands. 

A horseshoe and hame serve as brackets 
for the piece of boiler plate to which the box 
itself is bolted. Located so as to bring the 


Signal Light in House Shows 
Newspaper Has Been Delivered 


Wuen I want to know whether the daily 
paper has been delivered in the cylindrical 
metal box down the hill from my home, I 
press a doorbell button in the house to see if 
a small light comes on. If it does not, I know 
the paper is in the box. 

The switch, light, and a 6-volt battery are 
wired in a circuit stretching between the box 
and house. Normally, a length of flexible 
steel tape attached to an insulated terminal 
makes contact with the box, giving a com- 
plete circuit and lighting the lamp when the 
button is pressed. Putting in the paper 
breaks the circuit—Gronce ZiNsERLING. 


Wagon Wheel Supports R.F.D. Box by the Side of the Road 


box level, the horseshoe and hame are 
welded to both the tire and boiler plate, 
The anchor bolts, embedded in the concrete, 
pass through holes drilled in the rim and 
keep the wheel rigid. While the wheel may 
be painted, it looks fine if left in a natural, 
weathered condition, 


Mailbox Looks Like Old Trunk 


Ir you are tired of looking at the plain 
lines of a standard rural mailbox, it can be 
made more interesting by riveting on strap 
iron to suggest one of the old round-top 
trunks common in grandpa’s day. 

To carry the illusion still further, paint the 
box a light tan before installing the strap 
iron, paint the straps black, and stencil the 
name in white. Copper rivets evenly spaced 
will increase the effect. 
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New Hydraulic Lift Uni 


Wuen attached to the underside of a 
jeep, a new hydraulic lifting unit now on 
the market makes it possible for a farmer to 
raise or lower a plow or other farm imple- 
ment hitched to the jeep simply by touching 
a dashboard button. A hydraulically acti- 
vated piston operating the extension bracket 


it for Jeep 
Facilitates Work on Farm 


to which the hitch is made may be seen 
under the rear of the jeep, at left above. 
Power is provided by a pump located di- 
rectly in front of the oil filter and driven by 
an extra belt from the crankshaft. Known 
as the Love Hydraulic Lift System, the unit 
is distributed by the Newgren Co., Toledo. 


Varied Attachments Make Garden Tractor a Jack-of-All-Jobs 


AurnoucH intended primarily as a lawn 
mower, a hand tractor now being produced 
by the Lodge & Shipley Machine Tool 
Company, of Cincinnati, has attachments 


Tt.) 
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for performing such other jobs as cultivating 
the garden, planting seeds, and clearing 
snow from a walk. The manufacturer also 
plans to offer a small plow for the tractor. 


Coupling Saves Tractor Rope 


Ir You are accustomed to tying the trip 
rope to your tractor seat, this arrangement 
will be an improvement. Then, if you forget 
the rope when you uncouple the tractor and 
drive ahead, the rope will not be broken or 
the power-lift lever bent.—Ray Hanrison. 


IRON-PIPE 
WEIGHT: 


o 


Jupce Brown's Car 


miusi-be ready at nine! 


Judge Brown is a fine man and I speak I certainly felt as though I'd 
sure wanted to help him out 
But his old car, with 87,000 miles 
on it, had certainly seen better car ran was a 
Shys For one thing, she was really pleasant surnory the judge. He 
pumping oil. Prould have brought it in long be- 
He said, “Now, Frank, T've just fhe did and saved himself a lot 
got to have it Wednesday me es trouble and expense: 
for a case in Kirby.” Anyway, that’s my job. They 
‘Boy, T really slaved over that cal) mea Doctor of Motors... and 
cor inedthe motor down, ground 7 guess F om 
the valves, put in a set of Perfect 
Circle Piston Rings, new gaskets, 
fand other things she'd needed for a 
long time. 


‘Then I ‘sewed her up," so to 


THE PERFECT CIRCLE COMPANIES, HAGERSTOWN, IND. ‘ond TORONTO, ONT. 


PERFECT 
CIRCLE 
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NO. 77 X-ACTO 
WOODCARVING SET 


Contains: 


6, ifrans chisel 
‘of, high 


and scalpel 
sateen contend a 


et 


ally designed handle, to take all 


Complete, with hardwood block and $ 
transparent acetate cover. . - Only 


‘This is it! The sweet and handy set you woodcarvers, 
model builders and artists have been clamoring for . «= 
the super-topnotch job you expect and get from X-acto, 
Six scalpel-sharp, new chisel and gouge blades, each a 
different shape, each designed with an ingenious archi 

tectural rib in the tang end to give you the special 
idity you need for deep cuts, curves and angles. Plus a 


Have you seen 
“The Big Shot?” 


It’s got everything! Knives, 

plenty of blades, specially 

Gesigned hobbycraft tools 

for every exacting jot 

teins: 3 X-acto Knives 
ment of 


Folders: ruler. Complete in 


desk-drawer size 
‘wooden chest 


$12.50 
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for carving wood, 
you—with specia 


THE 


PERFECT TOOLS 


inoleum or what have 
rigidity for heavy cutting 


half-dozen other X-acto blades and a specially designed 
‘X-acto handle into which all blades fit interchangeably. 


‘What versatility! You can use this new No. 77 for any- 
thing from a life-size statue to a tiny scale-model plane 
++. and know you'll do a better, quicker job, as always 

with X-acto! 


®) 

xX-aCcTO (Y), 
KNIVES & TOOLS 

Singly or in sets, 25¢ to $45. 

‘At hobby, itt and hardware shopa 
‘Xacto Crescent Products Co, Inc. 440 Fourth Av., N. ¥. 16 
In Canada: Handicraft Tools, Ltd, Herment Bldg, Toronto 
eg. U.S. Pat. 08. 


Far from Broadway ... Arthur Hammerstein Keeps 
Young...and Busy...in his Atlas Equipped Shop 


With the beautiful melodies of his 31 
musical triumphs still echoing, famed pro- 
ducer Arthur Hammerstein, at 73, con- 
tinues an active vigorous life on his 300 
acre dairy farm near Chicago. 

His love of tools carries over from boy- 
hood days in his father’s shop. Now he is 
happiest in his Atlas-equipped workshop, 
repairing farm and home equipment and 
working on unique inventions, which in- 
clude a non-clogging salt shaker soon to 
be sold nationally. 

For practical relaxation after busy days, 
or an interesting hobby with future com- 
mercial possibilities, nothing quite com- 
pares with a home workshop. And you'll 


Gilad. 41001 Team 


find Atlas industrial tools ideal for such a 
shop —compact, powerful, accurate, and 
Jow cost. 

‘They help you master any machining 
need that develops as you repair home 
equipment or work on ambitious projects. 
Ask your Atlas distributor to give you the 
complete details about their many per- 
formance features. 


Free — “SUCCESS STORIES” 


‘An interesting collection of photo- 
graphs and stories of men who 
built businesses of their own with 
Atlos tools. Send for your copy 
today. Atlos Press Company, 255 
North Pitcher St, Kolomazoo 13D, 
Michigan, 


Fee 
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A “SMOOTH 
Seoce? 
SHAVE” FOR 
——-} f 
SOFT METALS 
—— 


” cut away 
al pressure. Yet the 
same file—used with a lighter touch—produces 
a smooth fini 


Lead Float files are made in both Flat (ree- 
tangular cross-section) and Half Round shapes. 
In the abov. justration, the Half Round back 
of a Lead Float file is being used to smooth 
up the concave edge of a 

shape is also useful in reaming lead-pipe 
fittings and finishing off solder joints. 


Nicholson or Black Diamond Lead Float 
Files—both Flat and Half Round—are widely 
used by industrial plants and machine shops 
on soft bearings and moulded parts; and by 
plumbers and home craftsmen. 


48-PAGE BOOK —""FILE FILOSOPHY"* 


oN 


FILES 10 sven eunrose 


al 


E NICHOLSON’ 
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Solderless Connectors Stay Put 


A xrr containing 825 assorted solderless 
connectors for electric wiring has been 
placed on the market by the Burndy Engi- 
neering Co., of New York City. The package 
holds a tool for installing the pure-copper 
joints. The connectors, which fit No. 10 to 
No. 20 wire, are constructed in one piece 
and will not come loose when they are 
| fastened to a conductor. 


Novel Toothbrush Holder 


Tuose who like the family toothbrushes 
kept out of sight should be interested in the 
new Prim holder (inset at left, above). The 
aluminum clip is designed to slip over a 
shelf inside the medicine cabinet, as shown 
above. The holder has four hooks on its 
underside and a flat top. 


TOUGH 


BUT OH SO GENTLE 


When your car first begins to use too much 
oil, that’s when you need new piston rings. 
And it will pay you to get Hastings rings. 
They stop oil-pumping, check cylinder wear, 
restore engine performance. Your service man 
—your motor specialist—will tell you it's the 
best money you can spend on your car. 


HASTINGS MANUFACTURING CO. - HASTINGS, MICHIGAN 
Hastings Ltd., Toronto 


HASTINGS sresivews | 
\. PISTON RINGS | 


SSD) TOUGH on oneumeme GENTLE on crunoce waus 


$543 209 


ADD 
MOTOR RYTHM 


and start faster in cold weather! 


Pour a pint of Motor RyTHm into your crank- 
case now—add a pint with every oil change— 


and be sure of fast, easy starting on the coldest | 
day! Save your battery, save your car, save | 


your temper—a touch on the starter and the 
coldest motor springs to life with Moro Ryrum 
in thevrankcase! Ask for Motor RYTHM at your 
garage or service station. R. M. Hollingshead 
Corporation, Camden, N. J.; Toronto, Canada. 


A PRobuct oF 


LEADER IN MAINTENANCE CHEMICALS 
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Speeds Linear Conversions 


Tre lost translating fractions of an inch 


into decimals, o1 ches into millimeters, can 
be cut by the Calculaide converter. With a 
range from 0 to 100 mm., its decimal equiv- 
alents are graduated at .001 inch, its metric 
ones at .1 mm. Besides linear equivalents, it 
carries corresponding gauge numbers from 
No. 8 through No. 30, plus drill numbers 
from No. 1 through No. 60. 


“Cooking” Chemicals for Tubes 


Ix THe pot above, chemicals are being 
cooked in a steam-heated, glass-lined kettle 
before being converted into screens for cath- 
ode-ray tubes. To assure purity, the North 
American Philips Co. phosphor laboratory in 
which the pot is used has an electrostatic 
precipitation system to purify the air. 


Evinrude announces the revolutionary new 


Weedless Drive 


freedp@of § "The WEEDLESS DRIVE is now 


Now you can enjoy a new 


the water”. Drive full power, HoA-stop, standard on two of Evinrude's 
through thickest reeds or dense carpets most popular light motors, Sports- 
of water hyacinth or lotus. Slash confi- man and Sportwin. See your Evin- 


dently through water growths you would 
not dream of tackling with any conven- 
tional drive, Go where you wish... gory under "Outboard Motors, 
catch more fish where fishing’s best ! ‘The Evinrude catalog is free— 


send for your copy today. 


rude dealer — look for his name 
in your classified telephone dir 


Fully tested and amazingly effective the 
WEEDLESS DRIVE is the re- 
sult of long experiment to per- 
fect a drive equally efficient in 
weeds and in open water, Tre- 
mendously rugged . . . built to 
take the banging over rocks und 
dead heads, Equipped with new 
type propeller slip clutch that 
practically eliminates need for 
shear pin replacement. 


Fes. 
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WORKSHOP 
WISDOM 


Laminating waste stock for turning 


'AKE use of your waste stock by lami- 
nating scrap pieces with CASCAMITE, 
because it's strong, stain-free, and highly 


To laminate waste stock 
Choose pieces of stock to roughly approximate 
finished size and shape. Plane surfaces to be 
glued so that they are perfectly smooth. 
read a thin film of CASCAMITE on the 
surfaces to be glued, Clamp and let set (at 
70°F. or warmer) until glue is hard. 
CASCAMITE is also recommended for 
laminating stock for table and chair legs, 
banisters, deep wooden bowls—wherever large 
dimensions discourage use of solid stock. 


A “cinch” you'll preter—CASCAMITE 


fasy to mix, Just add CASCAMITE to cold 
water and stir. 

Strong. CASCAMITE forms a bond stronger 
than the wood itself. 

Thrifty too! Mix CASCAMITE as you need 
it. No waste. 

Get CASCAMITE urea-resin glue—and 
CASCO, the standard casein household repair 
glue, at your hardware store in 10¢, 25¢, and 
larger sizes. For outdoor and boat work, use 
CASCOPHEN, the new, completely durable, 
waterproof resorcinol-resin glue. 


FREE GLUING GUIDE containing complete 
gluing directions plus helpful hints for house- 
hold repairs. Free on request. Address post card 
to Casein Company of America, — 

Dept. 527 350 Madison Avenue, €——>> 
New York 17, N. Y. 


CASCAMITE 


Dry Powder Urea Resin Glue 


232 
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— 
‘annals |} EXPANDS AS IT SETS 


THE ONLY HOUSEHOLD REPAIR CEMENT 
WITH THIS ADVANTAGE... 


‘You'll be amazed by the sensational new mortarlike repair cement, 
that's 40 eaty {0 use, Mixed only with water, X-Pandotite can be 
‘applied with « purty knife, or table knife, I's the permanent fixer 
for cracks, joints, loose fixtures, tile and 1001 other things that need 
epsiring. For anchoring and molding purposes: X-Pandotie can be 
colored before sing: stained or painted after hardening. 


‘PANDOTIT 


CUTTING TOOLS 


A catalog of cutting tools and suppl for 
the rst time=is yours fo ne 
jools aid suppiies—hundreds of thom=are In our avallabl 
"Send Sac and recelve this wonderful catalog tm 
rite FASTERN TOOL & SUPPLY COMPANY 
on Phe g 278 Grand Street, New York 1 


“THE FORD” MOTOR 


1% Horse Power Gosoline Air cooled 4-cycle— 


$8150 


Distributors inquiries invited. 


THE CAUFFIEL MOTOR ENGINEERING CO. 


312 South $1. Cleir St. Toledo, Ohio 


4g cUSHIONY FEELING LASTS 
- AND MARFAKS CUSHION ‘ONGER 


It’s a grand feeling to have an interesting hobby... the 
same grand feeling you get from your smooth riding Marfak 
lubricated car. 

Marfak is scientifically designed to cling to bearing sur- 
faces, resist wash-out, jar-out and squeeze-out and stick to 
the job for a thousand miles and more. See your Texaco Man 
today, and say: "Marfak, please!” 


in all 48 states 


TEKACO STAR THEATRE presents the Eddie Bracken show every Sunday night. 
Tune in: } METROPOLITAN OPERA broadcasts every Saturday afternoon, See newspapers for time ond stations. 


$947 233 


QUROWNRADIO | 


‘ TH THESE NEW KITS 


i NEW BARGAINS emai as ae 
) AT NEWARK a 


over o receiver you have buil 


395,20 


$5.95 extra 


NEW YORK tH E Iti CHICAGO} 
pater Kearns 
ELECTRIC COMPANY. inc — 
a7 : 


Sula Ortery File. 
Eiuher New Yor 


REPAIRS 


FURNITURE, TOYS 


; with a Vibro- 
..also broken china, glassware, torn 
iuggage and books. This handy adhe- omy, . Raebreey beta ¥. fs 


wood box, com- 
plete for enly. WOT? 


7 


sive is waterproof, transparent 
flexible. Get a tube today! ois (MO V. AC 60 Cycles) 
Tool and 22 accessories, = 
Sa) with sharpening stone, in 
handsome hinged hord- aie 
. > hie ‘ by 


SEE YOUR DEALER or Order Direct 


ANDICRAFT DIVISION 


BURGESS BATTERY COMPANY 
176 N. WABASH AVE. * CHICAGO |, ILL. 


» 
DUCO CEMENT 
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7 hobbyist is 
using a scroll saw. 
Osher famous Del 


jointer, band saw, 
rill press, and sander. 


may lie in a hobby: 
Try woodworking with 
Delta Homecraft* Power Tools 


f-mind superb quality, which is another way 


© Delta tools are typl- 


eal “products of the 
‘American way of doing 
business. Ih America wo 
tools to create more 
Detter things at 
Tower cont thas. in 
other country. and 
thls way provide 
Ising "for only as 


“Happiness Herald” “t: 


= 9 complete introduction to 


the’ 
Free! Pages of helpful infore 
imation showing how 0. Ret 
Hated in woodworking ad 
iat to" make, “Precres of 
Interesting shops and. proj- 
exis, Tips ‘on selection “of 
{ols, Send the coupon now. 


Plans for an 


i Call it contentment — 


escape, A lot of folks are finding 
icin the popular woodworking hobby. 

You get a thrill when you discover 
and use the inborn skill of your hands. 
Medical men say manual activity is 
good for you, 

You find that your hobby draws the 
family closer together, as you share 
in this fun. 

There's nothing hard about wood- 
working, especially when you use 
Delta Homecraft Power Tools, 
‘These famous tools are known 
the country over for their 


1 Sead me free 


of saying that they are so accurate, $0 
dependable, so safe that even a begin- 
her can turn out attractive projects (0 
be proud of. 

‘When Delta tools become available 
in quantity, you can see for yourself 
why they are first choice in so many 
home shops, as well as in schools and 
industrial plants, 

Get acquainted with your Delta 
dealer, let him help you plan, And 

‘send the coupon today for free 
copy of “Happiness Herald,” the 
introduction to woodworking. 


LTA Delta Manufacturing Di 


Rockwell Manutacturin 


‘Milwoukee 1, Wiscon 


MM Tear Out Coupon—Mail Toda’ 


' 
DELTA MANUFACTURING DIVISION 1 


1, Wiseons 
Happiness Herald’ 


easy-to-make Doll House 


Complete plans and instructions for 
maklog the attractive doll. bosse 
howe ahore Plane Gay eo fa 
jowr"=- nchade clear phovorraphs 
and detailed drawings, with 2 full- 
ized sectional views Send. coupon 
today for Plan No. 4649. Only $1.00 


Di Sead me the Doll House plan, 
No.4649. ‘$1.00 enclosed. 


. 


alld 


r 
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DUMORE | 


DUPLEX GRANDER 


You - nt thre things tn. your. won 
BOW. CARACHTYS FLAX nLITY. 
‘hone ji the New Dumore, Duplex! | Powered 
pou Dumore moor. fll 1° HP. wo bade 
mets to eonert instantly for bench, Taibee 
hart. works Think what” you_ean Gow 
ait frxhlity, in wou, Seta an 


ie 


isi ce 
Aad 
atl aes 
ist 
feria pets 


i 
4 
HH 
if 


two can sccept ‘direct orders for 4 
1 Tear out and mail this coupon today! 


It not completely satinded with my Duplex. T ean return it 
‘Within 10 days for’ complete refund of the purchase peice, 
OPlease send complete information on the Dumore Duplex 
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Single-Tube Radio Set 


For youngsters who want their own ra- 
dios, Laco Products, Inc., of Los Angeles, 
has designed Kitcraft Model 200, a one-tube 
detector and amplifier set. The radio is 
built around a miniature 1L-4 high “mu” 
pentode tube and will operate on a single 
cell for the filament supply and from 22% 
to 90 volts for “B” supply. 


High School Photo Contest 
Offers $3,500 in Awards 


Pruzes totaling $3,500 will be distributed 
n five classes of competition in Eastman 
Kodak Company's second annual National 
High School Photographic contests, which 
will open Feb. 15 and run through May 15. 
inth through twelfth-grade students of 
public, private and parochial schools are 
eligible. Only black-and-white pictures 
taken since May 15, 1946, will be accepted. 


a 
it Grams 1 4 


Act Sie ¥Plag 
Champion spark plugs for model gas engines give the 


same dependable performance as regular Champions, 
Sillment sealed. Sillimanite insulator. Alloy needlepoint 
electrodes for easy starting. One piece construction. 


CHAMPION 


SPARK PLUG COMPANY * TOLEDO 1, OHIO 


The reason why Champion is America’s 
favorite spark plug is because of better 
performance and greater dependability. 
Proof of this is in the continuing use of 
Champions by those who seek and win 
championship events. A current outstand- 
ing example is the 1946 AAA National 
Championship won by Ted Horn, master 


FOLLOW THE EXPERTS mechanic, master race driver. Champion 


DEMAND DEPENDABLE CHAMPIONS FOR YOUR CAR Spark Plug Company, Toledo 1, Ohio. 


LUsten to the CHAMPION ROLL CALL. Horry Wiamer’s fost sporticost every Fridoy night, 9:55 EST over the ABC network. 


$587 237 


(bh. 


“Hawaiian Wigglers Get Results|’’ 


“Dear Fred: 


"The enclosed photo shows 18 bass 
and one crappie we caught on your No. 
2 Hawaiian Wigglers from Lake Black- 
shear near Cordele, Georgia. The bass 
weighed from one to three pounds and 
were taken on opening day. In the pic- 
ture left to right—Crompton Blanken- 
ship, myself and Hubie Leftwich. All 
of us enjoy using Hawaiian Wigglers. 
They sure get results."—Franklin Mar- 
tin, Marietta, Georgia. 


Franklin Martin and party. 

Write for Free Catalog 
Contains many interesting. leters 
land. photographs. of catches made 
wien Hawaian "winners, Sine 


‘ 
few Hula Dancers 


FRED / ARBOGAST & co., 1702 Ww. - North St, +» Akron 8, °. 


NEVER MIND, JUNIOR, 
POP WILL FIX IT WITH 


WELDWOOD 


When you want to fix things fast... . be sure to 
‘get Weldwood Glue. It’s tremendously strong... 
‘waterproof and rot-proof. Easy to apply . ... quick PLASTIC RESIN 

to dry .. . stain-free and permanent. Athardware WATERPROOF GLUE 


stores, chain stores and lumber dealers! Unmep Stans Purwoop Corporation, New Yor 18, N.Y. 


eer] WELDWOOD 
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i 
Brier direct from 
ial, money back 


DREMEL MFG. CO., Dept. 127-B, RACINE, WISCONSIN 


9 out of 10 Motor Scooters used by 
U.S. Armed Forces were Cushman 
On the highway, in town, the farm, at the factory, 


for deliveries, service calls. ..for work or play... go the 
Gashman modern and econsealcal way. Cushrana dotce ff 


Scooters are speedy, safe, park anywhere and have 

seve dropper” gas economy. They are ruggedly 

bulle with automatic clutch, two-wpeed trane- a Tandem, Side Kar, 
mission, powered with the famous 4 H.P. i nee Package-Kar Models 


ree i ‘400 \ 
Riondusntestcmatedtcne / SOAS \ FREE! 


ease of riding and load carrying capacity... } 

have convenient luggage py { Ky Descriptive literature and 

Dealers everywhere assure nation-wide seoe at you peeeett 

service. For full details mail postcard to ZzF Saree 
CUSHMAN MOTOR WORKS, INC. d 

Dept. 5-200 Lincoln, Nebraska GAS 


CKED BY 45 YEARS OF QUALITY ENGINE BUILDING 


lent of the pan. ‘This was enough to plane his craft 
3 put a Twin C ich aver the wat to win the 
engine t, the power Viking Cup twonand 
roriousily eal on Disa baal Boor reac! half y , course. 
ing about 180 hp. at 2,800 r.pan, He hit 100 m.p.h. in the st 
Fageo! knew the engine was built to do The Twin Coach engine's speed was five 
better, so when he installed it in his speed=— m.p.h. faster than that with whieh 
boat So-long Jr, he souped it up with Lombardo, band | : 
dual stion 1 it along with races in Detroit. 

Ay “type marine long Jr. a try at a world’s speedboat record 
on Salton Sea, in California, 


mr EMS PHOTOGRAPHERS: 
low You CAN PRINT PROTOS 
ON 


’ EASY TO USE — BY CONTACT, BY PROJECTION 
emnawant!\ BEY : — ON METAL, GLASS, PAPER, PLASTICS, WOOD, ETC. 
free tocet Let your iniagination go! Find new uses for your 
fom Yor photographic hobby! Put those pictures you, prize 
most on display in hundreds of interesting ways. It’s 
all possible ‘with, the new Martin Multi-Mulsion—a 
simple, practical emulsion which sensitizes almost any 
surface for photographic reproduction. Ready to use. 
Applied in one coating with a brush or cloth. 
Works with ordinary darkroom equipment. 


THE GLENN L. MARTIN CO., BALTIMORE 3, MD. 
ASK YOUR DEALER ABOUT 


RECORD 


ALBUMS /\ Deoter! 


PHOTO MURALS 
Den waits! 
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FASTEST BLADES ON EARTH by Bitte 


ec» OAFFEE 
Mhgy ALSO HOLDS 
«+. UNDEFEATED 


WORLD'S SPEED WORLD'S 
ICE-SKATING AMATEUR 
CHAMPION, SPEED 


ws KNOWN “eg 
AS THE'SANDIO” 
CHAMPION && 
ENOMENAL 
VICTORIES IN 
THE 5,001 


C 
PALL WE WISHED 
(O WITHOUT COST, 4 


Gillette | 


Bice Ris 
Bie Blades SAMA 
with the swarPF*redges ro BLUE BLADES 
ever honed! TH THE SHARPEST EDGES EVER 
@ You look sharp for you enjoy the 


HONEDS WISETO SAVING MONEY 


IRVING KNOWS THAT: 
swellest shaves ever. You feel sharp DOUBLE EDGES MEAN 
because they're refreshing and give Sue BOXING DOUBLE ECONOMY! 
you a lift. You are sharp for you get Fi 


DAYS AT 
far more shaves per blade and save |O PM EST OVER ASC NETWORK.GILLETTE'S CAVALCADE OF! 
money. Ask for Gillette Blue Blades. SPORTS ALSO AIRS WORLD SERIES AND OTHER CLASSICS YEAR'ROUND, 


Gillette Safety Razor Company, Boston 6, Mass. 


» Fea. 
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Anco or ra 


“ane 


BLADE SNAPS.ON, 
STAYS PUTS 


CAN'T FALL OFF 
“GANT BLOW OFF 


A war-born invention—by ANcO—Be) 
for military aircraft—now for your car. 


DON’T SHOOT YOUR 
GA UMP MAN! 


He's doing the best he can. Sure, he 
knows how dangerous it is for you 
to drive your car... in stormy 
weather... with your dull old wind- 
shield wipers that smear and smear. Decorative Window Frame 
He'd gladly put on for you quickly : : 4 
a pair of keen new ANCO RAIN- | | 0°," Vige varety of decorate elke 
eee ae seme. produced by Robb-Hill, Inc. of New York 
—Newest Models! But City. The wooden Windo-Frame, which is 
he forgets to remind you? Too busy? sold unpainted, is adjustable in width from 
You can't shoot him for that! 89 to 45 inches and is 65 inches long, 


PATENTS. 
MAKE JOBS 


After all, it’s your car to protect. So 
youremind bim.GetRAIN-MASTERS 
«..patented features... original equip- 
ment on many makes of high grade 
cars and trucks... used in war— 
on our fighting tanks and trucks 
and ships and bombers too...because 
ANCO RAIN-MASTERS clean 
quicker, clean cleaner. . . last longer. 7 ae 
May save you a costly smashup. Helps Find Things in the Dark 


STEn Winhlead Wiper Easity attached to switches, door knobs 
ee ee or other objects, the Radi-Glo button made 
by the Lustrolite-Cleveland Corp., of Cleve- 
Aisle 1?) tle) ele | land, climinates fumbling around in the 
Established 1918 dark. A small plastic ring, it contains a 

GARY, INDIANA sealed band of glowing material. 
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READY FOR IMMEDIATE DELIVERY! 


Model No, 2000 ‘ONLY 


GyNoRQ 22 


For HOBBYISTS, CRAFTSMEN 
and LIGHT PRODUCTION 


NO MOTOR NEEDED—JUST PLUG Int | # 
PORTABLE . . . SAFE... CUTS CLEAN 
AND SMOOTH—NO SANDING NECESSARY! 


PATENTED, MAGNETIC Jig 
fenity than famous PRE-WAR 
diate. shipment’ anywhere! 
SYNCHO needs no 
Buy Sthie higneapecd, short atfoke action, and Creedom from 
fe even atnall Boys and gira may 
perate it, Ost thls Mushy, powerful, 18 pound saw. . «0 
you can use It anywhere—even’ on the 
no dmooth-eutting no tanding is necemsary! 
ms on yr vote wood, t~ plywood and thin 
won" pywood or heavy cardboard. ‘The rapid action blade cuts to the 
r ‘of @ 27" circle. SYNCRO is a rugged. powerful power tool for excep- SAFESTI 
high qualty work but te not for ordinary lumber cutting. Idea! for 
ch. light production. Perfect for model, dlaplays, pus 
outs, t ses, what nota, ste. Order Yours now 
"Daye Money Back Trial offer—enjoy a lfetime of use! 


deucrerine Senate Maace HEME 2a 
mee ‘ ie ea Roe 
"ines Teeth 


Paty: satan e 


deat 


How TO ORDER—DO IT Now! 


WORLD'S LARGEST MAKERS OF ELECTRIC JIG SAWS 


One-Hand Juice Squeezer 


You can squeeze all the juice out of an 
orange with one hand tied behind your 
back with the new Juice-All extractor. The 
halved fruit is placed inside the cast- 
aluminum bowl and one downward stroke 
on the handle forces out the juice, which can 
then be poured from the lip on either side. 


Tiny Tube for Hearing Aids 


Oxxx %-inch long and %-inch wide, tubes 
like this powered such war devices as 
walkie-talkies and mine detectors. Now their 
maker, Sonotone, is using them in hearing 
devices. Three of them go into Sonotone’s 
latest instrument, which can be used for 
either low- or high-powered amplification. 


JOHNSON 
N SEA HORSE 


JOHNSON is the outboard motor that 
leaves its wake around the world! Wherever 
men use boats the Johnson Sea-Horse is a 
familiar sight —because it is DEPENDable. 
It offers users the simplicity and relia 
of twin cylinder construction. It has 
all features that contribute to brilliant per- 
formance. Remember, outboard 
motoring’s great improvements 
(Alternate Firing, Reverse, Dual 
Carburetion and others) are 
JOHNSON developments. 


T* New. Describes the 1947Iine. 


Write for it. See your Johnson dealer about delivery. 
Look for his name under “Outboard Motors” in your 
‘classified phone book. 

JOHNSON MOTORS, 500 Pershing Rd. Waukegan, Il, 


1947 SEA-HORSE MODELS. 


World, 
Wide 
Favorite 


a 


P ratings shove are 0.8.0. Cu 
ited rate Hiesepower at Une Fp 


THERE 1S NO SUBSTITUTE FOR EXPERIENCE 


Porutar 
244 science 


Snap 9- owGear Pullers 


| give you safe, uniform power over entire range 
On the testing floor in maintenance a that make easy jobs out of the 
i is ; d (0 


——— = 
SNAP-ON TOOLS CORPORATION + 8060-B 28th Avenue, Kenosha, Wisconsin 
, 1547 245 
> 


KEEP WARM ! 
SAVE FUEL 


Mortit 


BETWEEN YOU AND THE COLD 


* A. pliable, 
weather-stripping, 

ly, quickly applied to 
windows. “doors, _base- 
boards. Stops expensive 
heat leaks. Keeps out 
dust and dirt. 


Just press into place. 
Use inside or outside. 
Can be painted. Mortite 
does not shrink or 
crack. Also plugs cracks 
around drainboards, 
bathtubs, etc. 


Roll covers about 80 feet, 
enough for 5 windows. 


STORES ANDLUMBER YARDS 


$1.25 AT HARDWARE,PAINT,DEPT. 
Higher Ask for Mortite let! 


Steel Wheels ~ 


To Build Your Own Wagon, 


for name of your nearest 


GIRCLE METAL MANUFACTURING COMPANY 
iE PACIFIC WAY" LOS ANGELES 99, Catt 


a 
slams ura 
Beas oe Bo 
feentres toys 
5 ties 
COMPANY, INCORPORATED eae ones set 7 os 85 
THE MOST DISTINCTIVE MAME IN RADIO COMMUNICATIONS pee aloe ty F 


4234-4 Lincoln Ave, Chicago 18, Minos 


A WHOLE SHOP 
FULL OF TOOLS 
(N OWE! 


Use it for grinding, 
routing, ¢ 


Purchaied Separo! 


casco ELECTRI-CRAFT TOOL KIT 


ASCO PRODUCTS CORPORATION, BRIDGEPORT 2, CONN. 


START HOME MAIL ORDER BUSINESS 


Start amall—grow big. Amazing new course shows you 
Write today for full particulars. No obligat 
rT (Dept, ©) Engineering Bidg., —Chleage 6, 


a 


qual % 


ne 30% 040% 


on Your New Home. 


LEWIS MANI 


STOP FUEL AND OIL LOSSES; GET 
BURD “GRAF-FLOX” PISTON RINGS 


added pleasure in 
Burd ““Graf-Flox” 
worthwhile savings 


H-conscious cor 01 
after a re-ring ji 
ings « appre 
‘of gos ond 

sweet sound of @ smooth running engine, too. . . 
int response at the touch of 
of Burd “Grof-Flox” Piston 
ing, longer-lasting because they’ 
fon, precision finished and 


te tl 
‘@ bonus of fun from hearing the 
‘and 


‘Mail the 
coupon todey for two FREE 
booklets 

BURD PISTON RING CO. 
Dept. PS ® Rockford, Il 


SHARPENS 
Everything for 
Home and Shop 


‘See Your Hordware Desler 


HUDSON PRODUCTS CO. 
‘4422 ST. AUBIN AVENUE 
DETROIT 7, MICHIGAN, 

“HUDSON PRooUCTs co. 

4422 51 Aubin Ave., Devoit 7, Michigan 

Enclosed is @ $8.95 (_) check, |) money order for which rah to 
‘me, ponpcig, one Hudion Turbo Grinder wih Rl introns for we. 
IT rndertond the Grindor caries @ fil, money bock gvoronie. 
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Electric Comforter Has Zipper 


Wauen the rayon satin cover of Westing- 
house’s new electric comforter is ready for 
the dry cleaner, it can be removed by un- 
zipping a 36-inch zipper at one end and 
untying several tapes that fasten it to the 
warming sheet it encloses. The warming 
liner is washable. The underside of the 
cover is made of slipproof spun-rayon faille. 
The control that sets the temperature for 
the electric comforter is housed in an orna- 
mental box. 


Radio for the Hard-of-Hearing 


Two separate controls, one for a standard 
loudspeaker and another for listeners who 
are hard of hearing, are incorporated in the 
new Emerson table-model radio. A person 
with impaired hearing has only to plug 
into the radio and use a plastic ear receiver, 
which goes with the attachment. Volume 
can then be adjusted to the listener’s wishes 
without interfering with the volume of the 


| reguiar loudspeaker. 


4S of ke o 
wr Ne 


HARLEY-DAVIDSON 


FEB. 
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es 


FOR THIS TIMESAVING 
WOODWORKING TOOL 


jing GREENLEE 
TOR swiftly solves 
forking problemi. Just 


sot the dial: convert linear 


Order now, send 10¢ (not stomps) 
in next mail. Greenlee Tool Co., 
2122 Columbia Ave., Rockford, Ill. 


P00 
GREENLEE 
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Edward O’Malley Valve Co., Chicago 19 
O'MALLEY FAUCET REPAIR SET 


FINE TOOLS 
WEEO 1 
FINE OIL. 


+ Lubricates 


x Prevents Rust 


+Cleans « Polishes 


SOLD EVERYWHERE 


= 


A complete kit of abrasive wheels 
© Many sizes and grits. Each wheel is made 
of layers of abrasive cloth; you get a new 
surface simply by peeling off the old one. 
Exclusive Field construction assures flexi- 
bility for life of each wheel. Indispensable 
for deburting, removing tool marks, grind- 
ing, polishing and lapping. Kit includes 184 
wheels, 8 mandrels of standard sizes and chuck 
for “4” shaft bench grinders. A real addi- 
tion to professional or amateur work shop. 


Price $12.75 complete fob Dayton 


FIELD ABRASIVE 
‘CIALTY MANUFACTURING CO. 
126 S, Ludlow St., Dayton 2, Ohio 


STUDY NATURE...D0 LAB 
RESEARCH in Your HOME 


‘with this PROFESSIONAL 
1 50x—3 


| FEDERAL MODEL 40 


1 © 2 Tapered Clear View Oculars 

1 @ Direct Reading Drawiube 

1 @ Coarse and Fine Adjustments 

1 @ 10x-20x Achromatic Objective 

1 indard Society Objective Thread 
ise Diaphragm Light Control 


© Large Size Stage (4" x 4”) 
At Sciatic Photographic 


(FEDERAL Federal. Manufacturing 
—ams~ 


and Engineering Corp. 


219 STEUBEN STREET © BROOKLYN 5, N. ¥. 


THE BRUSH WITH 
THE STEEL BACK 


Speed Sweep brushes are replacing 
old style brushes in thousands of 
factories, warehouses, and stores 
because they sweep faster, cleaner 
and easier. Speed Sweep brushes 
also outlast ordinary brushes 3 to 1. 
There is a Speed Sweep to meet 
every requirement. Write for styles, 
sizes and prices today. 


Milwaukee Dustless Brush Co. 
$30 ‘North 22nd. Street 
Milwaukee 3, 


Please send me complete information about 
Speed Sweep brushes. 


Name. 
Address 


State. 
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BATTERIES 


GIVE MORE 
BRIGHT LIGHT 


FOR YOUR 10F 


WERE IS PROOF! BASED ON TESTS CONDUCTED 
UNDER GOVERNMENT STANDARDS 


TREE LEADING earrery A | eaTTERY 


BRANDS TESTED 


(RIGHT STAR 


VERY 
BRIGHT 
LIGHT 


Goop 
uGHT 


FAIR 
Light 


. and there are more 


BRIGHT STAR FLASHLIGHTS 


sold than any other make. 


they, too, have been 


best since 1909! 
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GREAT NEW TOOL! 


The, world-famout Mead Band- 


lishes wood, me 
Works equally well on inside cut 
out openings or irregular outside 


MEAD SPECIALTIES CO. 


4114 N.Knax Ave,,Dept.227, Cnlean 4 


ting—Forging—Heat Treating—Case Hardening 


BRONZE BA 


Ja, lmited, quantity 
ublprgrity Sedere Bild in Sedu 
ed.” INVENTORS-8OH 
FO 


= 


‘The reasons for this preference may be summed up in 
whar one carpenter Say; "e beat a Disston 
for ood, ‘clean cucting’ and long life: 


Ask your Hardware Retailer for a fine 
fooking, fine performing Disston Saw. 
Also ask him for a FREE copy of “The 
Dision ‘Saw, Tool and Fle Maowal.” or 


HENRY paste & SONS, INC. 
2107: 35, 


Th t 
LISTON carpenters vse 
Genuine full-color 


KODACHROME PRINTS 


| Now available at new low quantity prices. 


4 | 


Order through your Kodak dealer. 
Sigs KODAK €O., 


Rochester 4, N. Y. 


4 


SHALE EFFICIENT 
SPEED REDUCER 


Just the thing for the, Home Work 
Ehop, Hobby" Shop. Bench . Work, 
Anitiated Displays, Light "Produc: 


of homes and shops. Sturdy, -com- 
pact, (see dimensions). Cai 
ied aluminum, Gears 
ih). Gear. Bronge. 
jardened.ateel. ‘Timken Bear= 
throughout. ‘Torque capacity 
nd. Available tn 4 alte 


$18.56 


NET — POSTPAID 


When ordering be sure to specity 

Diy and ratio Fequired. Shipping welsht Tn 

carton, # Ibs, Full money back guarantee 
‘Prompt deliveries, 


b my tree book, 


Stort Your Own Busines: 


You Can “Build Your Own” HOBART 
Seve hundreds of dolier, build your 


The Finest A. €. Welder Ever Built 
Hebert A.C. Arc Welder for single 
sconomicolly — idee! for all tyoes of 

light mete! work. Use coupon fer details. 


HOBART WELDING SCHOOL 


p einearie Drive 


oe 


+ Bulla Your Own 


+A, c Welder 


he 
Poclee! Ouida 


HMO ign co. rocrn | Freel 


Tey, OW 
Lergett Builders of Are Welders 


‘One of the World's 


i 


H'm interested in Hobort Arc Welding. Send 


Your Own 


chook 


x P-27, 


Troy, Ohio 
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GAME FISH MAP 
PRINTED IN 8 NATURAL COLORS—SHOWS 182 SPECIES 


Arst authentic map of Mahing. 
S'fe'by 3 ft. Lists all record fah— 
thows wolght and where cought. | Gor- 
eous print ot" beautiful’ color, painting 
ind suitable for framing. deat tor office 
on, club or lodge. Wonderful sem xitt 


Price" only” $5.00, rolled in, tub 
Aipped prepaid. “Also Map of Do 
Map"'$3.00. "Ir your dealer’ can 


Dealers wantet 


THE SPORTSMAN’S MAP CO. 
422 So. Dearborn St. 


Chicago 5, Ill | 


THERE ARE HUNDREDS OF SAWS TO BE FILED in 
‘Your own neighborhood, used by farmers, carpenter 

homes, schools, Inctories, ete. W. L. Tarrant writes: 
eft my. old. job 

September and in 
months have led 2.159 


ws. We haves lovely 
Business worked up and 
gannot keep up with 
the work 
Send for 
FREE PLAN 

Shows how to 

Start thissteady 
Gash business, 
No" experience 
heeded. No eve- 


Vassing. Send 
Coupon today. 


FOLEY Ciciomaic SAW FILER 


FOLEY MANUFACTURING CO. 
Bldg.; Minneapolis 13, Minnesota 


‘Send Free Plan oa Sav Filing busines, no obligation 


POPULAR 
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RUST 


CORODEX REMOVER 


THE WARTIME MIRACLE LIQUID which cleaned millions 
of parts during war effort. CORQDEX positively re~ 
moves RUST and CORROSION regardless of depth, 
from iron, steel, brass, bronze, copper, chromium and, 
nickel. Cleans tools,” hardware, sports equipment, 
household utensils, ete, for a few cents a piece, No 
RUBBING or hard work. 
CORQDEX IS GUARANTEED TO REMOVE RUST. 
Valuable Manual of Rust Control free with order. 
in HARDWARE DEPTS, 
Slightly high 


SEARS, ROEBUCK AND CO. 


Sust off the press'—Every_ man 
who owns a? workshop. should 
Rave a'copy of our new, ‘up-tos 
thesminut age catalog of 

Machine Shop) Bauipment™t 
iateat tools made by the Diegest 
manufacturers in the U. Beiter 
fo with illustrations, aescrip- 
Fons. “prices. Prompt, delivery 
P tools listed In this book. 


WORK BEN 


Ideal for hobbyist or shop work 
this aturdy. useful bench makes, 


Sr'money order 
1.8, NOLAN, Box W, 5040 Walnut St., Philadelphia 39, Pa. 


AUTOMATIC GRIP 


SCREW- 


DRIVERS 


UNSURPASSED, 
Quaury 


EXCLUSIVE GRIPPER 


UPSON BROS. ING. 16 EXCHANGE ST, ROCHESTER 4, N.Y. 


RADIO Builders, Experimenters 


Here's a wonder. 
fl value in an AC-DC Volt- 


KE j 
Perelte Caat with core and, plage 
“306. Special Price += § 
GET THESE HELPFUL 
ALLIED RADIO BOOKS! 


Pasaliel-Resistance and Series 
(Gabactance Calculator: Ne. 37-690... 286 


R-F Resonance and Celt 
Winding Caestator, No. 37-958... 286 
ALLIED RADIO 
109 W, Jehsan Blvd « Dep. 7447 + Chleage 7 


ALLIED RADIO 


See your ALLIED Catalog for Everything in Radio 


BRASS RODS 
For Home Work Shops 


Send 100 Today to Dept. J 
for Catalog of 45 Kits 

MEIER BRASS & COPPER CO, 
1158 Bellevue, Detroit 7 


NOW 93% MORE ENERGY, LONGER LIFE 


“Eveready” Flashlight Batteries 
1 ratered trademark f Katinl Carbon Cx, ee. 


PLEXIGLAS 


VERSATILE, CRYSTAL-CLEAR PLASTIC! 
For hobbyists and use on home equipment 


Transparent - Sparkling - Strong & Durable - Light. 
‘weight = Can "be il 


CADILLAC PLASTIC COMPANY 
659 West Baltimore Detroit 2, Michigan 


HOW TO MAKE 
LOOSE FIXTURES 
STAY TIGHT, 


ae (Se HZ 


we 


Hinges, door handles, 
coat hooks, drawer pulls, 
knobs, casters, bathroom 
fixtures, tool and cutlery 
handles, set in Smooth-On 
No. 1 Iron Cement, do 
not work loose. Mix the cement with water, 
apply it to the hole in which the screw, bole, 
tang or other part fits, and insert the part. 
The Smooth-On hardens quickly and holds 
the part firmly in place. 


Smooth-On No.1 has been a repair standby 
for over fifty years, sealing cracks, stopping 
leaks, tightening loose parts and fixtures, 
Get it in inexpensive 1%4-0z., 7-0z. or larger 
size at your hardware store. If they haven't 
it, write us. 


REPAIR 
HANDBOOK 
40 pages. 170 diagrams, Simple 
instructions. Tested, short-cut re- 
pairs on home, garage and shop 
equipment. Pocket size. Paste the 
coupon on a postcard and send 
for YOUR free copy today. 


“Sign and Send Now 


SMOOTH-ON MFG. CO., Dept. 588, 
570 Communipaw Ave., Jersey City 4, N. J. 


Please send me a Smooth-On Handbook. 


NAME, 


ADORESS..... 


Doit wit SMOOTH'ON 


IRON CEMENT 


FEB. 
1947 255 


BOICE-CRANE 
POWER TOOLS 


for shop men and 
homecraftsmen. 


PERFECT DOWELS 


=... easily made 


RACER MUSHED CAT ALUMINUM & 


yng. Heavy single unbreak- 


Free running eed 
% " 
orton soo 2 
BARTON CO. P.O. BOX 442 MONTROSE, CAL. 


Write for literature on this 
versatile, low-cost, 


4 BUILD YOUR OWN MACHINE TOOLS! <q 
sturdy line. Blueprints $1.00-Catalog FREE 
BOICE-CRANE COMPANY =. Pra! se 

944 Central Ave.,Toledo6, Ohio 


FREE! abe f 


Club Furniture = Counter 
ramous [iam d 


BLUE BOOK eatrebath vans 


SM fic ioe: 


WYTEFACE 
STEEL MEASURING TAPES 


KEUFFEL & ESSER CO. 
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Easy, Lasting REPAIRS! 


rocks, holes, dents in wood, plaster, 

concrete, metal, ete. — loose handles, 

rungs, knobs, screws — mistakes in car 

pentry, etc. —fix them all with Savogran 

Crock Filler (hard os stone) or Savogran 

Wood Putty (easily tooled). Just mix 

with water, press into place. Stays put, 

hardens quickly, will not shrink! Can be 

pointed pre-colored. Ideal for models, 

inlays, ete. Patented! Big Ib. can only 

30¢ et hardware ond point stores. 
FREE CIRCULAR 

Describes these ond other 

Sovagron Produch Heavy 

Duty Cle 

Bleacher 

Paint Bes 

ere Gemoves cll fr 

inher), Coldtoom Soopless 

Soap Powder 

THE SAVOGRAN CO. 


SAVOGRA 


CRACK FILLER - WOOD PUTTY 


IN EVERY WELL-EQUIPPED HOME WORKSHOP 


WJ 


PLUG-IN TEST LAMP | | 


Everything Electrical 


WANLAN CO. 


14100 W. Jemterson Ste. Los Angeles, Cat. 


Do a Setter Yok 
WITH ONE OF THESE 
EMPIRE LEVELS 

, most EMPIRE TORPEDO LEVEL 
yng. Hos Level, Plumb, 45° Vials. eae 


ALUMINUM LEVEL — 


2 Beautiful Tool, 


‘ond. Vial. 
jomb, 2 Levels, 2 — 45° 
sae $8.00 28°, 
‘Order EMPIRE LEVELS from your local dealer. 
Write direct for literature 


EMPIRE LEVEL 
7075. 6th St. 


SEND FOR 
FOLDER 
TODAY! 


c 
MODEL TOOLS 


BOX 30 © BURBANK, CALIF. 


CROP-CONDITION 
YOUR SEEDBED witha 


SEAMAN 46 
TILLER (=) 


USED FOR MANY YEARS BY 
oe caer oF aGeicucroRe S 


‘This Is how the form-size SEAMAN ROTARY TILLER 
‘actually “‘crop-conditions™ your seedbed for more 
profitable yields: 
through soil aeration. 
holds moisture by complete 
Uniform pulverization ef sal 
= Provides more available plent food by mille 
‘crops ond Yartilizer ‘into the GROWING 


te get on fond sooner ond 
‘rope in while weather ls sight. a 


Thudtas. 
your 


‘There. Ie 
crliad model ‘OUI 
MENT DEALER and write for lteroture todoy! 


DEALERS: Write us on your business letterheod 
If Interested In handling SEAMAN TILLERS, 


SEAMAN MOTORS, Inc. 


‘311 NO, 25TH STREET, MILWAUKE 


Fill Holes, cracks, dents, go 


@ STAY IN! 


us wou 


te Wood Dough will fill rough 
‘or irregular eavities in wood, metal 


Hardware and Paint stores. 
Made by Manufacturers of famous 
mehead Cement 


WEBB PRODUCTS CO. 


WOOD DOUGH ano SURFACING PUTTY 
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JNO OTHER LIKE IT 


The land-clearing saw you've waited for, Elimi- 
nates the hard work of clearing land of brush, 
saplings and larger trees. Propels itself anywhere 
~a woman or boy can operate, Powerfal 6-HP dependable 
‘motor —use for belt work when 

chine. Most popalar wood saw 
made $1000 in 30 days. Pats. 
features. Low factory-to-user price. Fully #0 


a Spec! 

Manutacturers. of 
ec lghting Pianta, “Preaquency 
GBaneers "aha ign’ Frequency 


KATO ENGINEERING COMPANY 


1401 First Aven, Mankato, Minn. 


ONE-MAN SAWMILL (E55 THan 
Easy To rere Trees Into Money 200% 


Makes Lomber 
soehSbaen 


Bera 
on rgd 


Everything in plastics—Lucite, Plexiglas, Dyes, Roda, 
Sheets. Cowsst prices. Send 8¢ stamp with name, ad- 
ress and this 


Devt. 5-2 


UPPLY CORP. 
Cleveland, Ohio 


ir wifes, available in 177 


CROSMAN ARMS CO., INC. ROCHESTER 7, N. Y 


N EW MIDGET ELECTRIC 


U-MAK"IT UW 3. =e 
AQUAMOBILE V-I8-igye 2 


LIVE STEAMERS 


Blue Prints and Castings in 34” Seale for Six Engines 
‘Thumb — Pacific 4-6-2 — Atlantic 4-4-2 


Tom 
Tanker 4-6-6-T — New York Central Hudson 
4-6-4 — Union ific Articulated 4-6-6-4 


Write for Price List 
YANKEE SHOP, Machinists 
88 High Street, Danvers, Mass. 


HULL AUvToMoBILE COMPASS 


‘A travel companion fj 
that shows  direc- 
Spy tions anywhere, any 
time, Write for Cir- 
ealer At your deal 


‘Army. surplus ot 1/10 or 
enntve: "Bult" on. ‘hee 
Shuts ut outside noises Nor 17820 
Every One Srond New, 

Pius T3e cach for Postoge. P2-9D 


) BURSTEIN-APPLEBEE CO. 
1012 McGee, Kansas City 6, Mo. 


For Cabinet Finishing 
we PLASTIC WOOD 


2 
HOME WoRKSHOP/ 


If you'd like a satiny smooth, professional 
finish on your next cabinet job—use 
Plastic Wood! It’s an ideal filler for 
cracks or rough grains, dries tight and 
hard, sands to a swell finish and takes 
paint, lacquer or varnish perfectly. Here's 
an extra hint—knot holes or gouges just 
disappear when this handiest filler is used! 
Handles like putty—hardens into wood! 


. dozens of other uses 
FOR FILLING... 


FOR REPAIRING... 
Loose costers 


© You'll want Plastic Wood SOLVENT, 
to0. Get both at one time. It is made espe- 
cially tocontrol the consistency of Plastic 
Wood . . . useful also in removing dried 


Plastic Wood from tools and fingers. 


T. M Reg. U.S. Pat. OFF. 


At all Hardware, 
Paint and 10¢ Stores 


PLASTIC 
woop 


Tube or Can 
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“on 35 yours it has been my dveam lo 
build a fine, light cor Hore it o—smart, 
7 ee” . 


PRESIDENT, CROSLEY MOTORS, IC, 


EIGHING shout 1/3 as much and operating for 
Woapprosimately 17 the coat the new fine | 
LEY Toren the sad towards heart, mare eae 
epamie and expensive, automobiles 
Hreated by" America’s leading light car exponen 

modern areanined foe CROSLE om 
feb comnmodate 4 ig kis ike i 
wilder, plus bagroges Compared with midget foreign 

fa Betacam al"bat weight and 


valve-in-head, 


rad) sosian i tes i thie opr! 
in internal 


BING PRODUCTS 


peed, to Go-pius, | Dept. B15, 88 Broad Street Boston 10, Mass, 


Ths, 
fine CROSLEY before 


[EPAGE'S MODEL AEROPLANE GLUE 
[EPAGE'S LiguiD soLDER 


OTTAWA TRACTOR SAW 


[WHY JOB WORRY? 
LEARN ELECTROPLATING 


business. Part or 
‘Send 


5./ 380 Cuts Per Minute--cuts them down, aaws 
them up. one man operates. Fhouennde triuse eff heavy bla, bolle to 
set safety clutch control, ases power take-off any tractor. Law price 
STHAWA' MPG. CO., D-201 Forest Avenue, OTTAWA, KANSAS 


START A BATTERY FACTORY 


home: the latest achievement: re-cast Junk bate 


ia, Silver, ate, 
rool. 


nructions. We #upy 


‘ie 
wverything. Big profits 

‘THe BATTERY LABQRATORIES 
Dept. PS. nenpolla 13, Minn, 


Office Box 176, 
itornia 


WRITE FOR YOUR FREE COPY OF THE NEW 
KRW HYDRAULIC PRESS BOOK | 


Deseribes all manner of Production 
and Shop Work on KRW Hydraulic 
and Bench Type Arbor Presses. 32 
pages illustrating the new KRW 


Hand-operated, Electric-operated 
and Air-operated Hydraulic Presses. 
Write for your copy today. 


K. R. WILSON, DEPT. 54, 215 MAIN ST., BUFFALO 3, N.Y. 


‘Here are the ideal bors for all kinds of outdoor wear. 
Same design, construction and quality as famous Para- 
trooper Boots. Soft, rugged, unusually comfortableand 
bea cated ta keep your feet dry and warm. 


lk. 
Il these 
No other boot gives you a 
EATURES 
At this Amazing 
Low Price 
r 


Make sour bard 4a do 
feleh OF tale 
hit, tur 
Sickel Altar ste 


Your satisfaction 1s guaranteed 


BURRILL SAW & TOOL WORKS 


405 E. Main St, Hion, W. 


i 
' 
1 
' 
1 
' 
! 
1 
1 


IT’S NORTHLANDS... 


for Controlled Skiing! 


For better ski control, new skiing pleasure, 
choose Northlands. They'te hand-crafted skis 
designed to make your skiing surer—safer, 
\LOOK FOR THE DEERHEAD TRADEMARK 


ie S515 fot he Nerilond Shi Mama ondebock 


NORTHLAND SKI are. SOMPANY 


94 Merriom Park 


WORLD'S LARGEST SKI MANUFACTURE 


Lead) “only 89. 
i fo runs only 
Tully machined, 3 fein 


find 
feat" for 


When Writing ‘Advaatcars Please 
Mention Popular Science Monthly 


NEW 
CONCORD 


LAFAYETTE RADIO CORPORATION 


CHICAGO 7 


901 W. Jackson Blvd. 


ATLANTA 3 


265 Peachtree Street 
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Portable Paint Sprayers 


SPRAY GUNS WITH PT. CUP—4.95 25° AIR HOSE—2.00 


cA EXTENSION 
Nr Michigan Aves, Chicago 


$$$$ eee ivarc 
welding 


ELECTRIFY your LAWNMOWER 


Battery Operated... 
‘SELF-CONTAINED © SELF-PROPELLED 6 
Canoes ris 122 


We show rou bow to convert your ovn lawn- 
Minneapolis 6, Mina, 


‘Our simpllBed. plank 


LEIAY MFG. CO, 223 Lelay Bide. 


BE A MANUFACTURER'S AGENT 
INCREASE YOUR INCOME! 
Citnostlet YOUR OWN BOSS 


2 Andrus Bide. 


VIMAR CO. “nots. 3, tian, 


can turn out salon quality 
prints with very little practice. 
And it’s great fun to enlarge 
with a Federal because of the 
many extra value features your 
Federal supplies with no extra 
cost to you. For example, o 
fully corrected, quality anas- 
tigmat lens is included in the 
modest price of every Federal. 


, “ENLARGING IS THRILLING” 
Sorts ot the beginning and Yokes you ste 
bby sap through the adventure of ener 

"28 amusing, ilusveted poges 
125¢ ot Comere Stores or Send Coin. 


ASSEMBLE KING MIDGET 


| b | MIDGET MOTORS, Rens 2, Obie 


TOOLS—P' 


S915 tea ve he 


, ce MILLING ATTACHMENT 


‘Sizes for 8” to 16” metal lathes 
BUILD IT YOURSELF from our sets 
$f semtcmachined“carcingy bd. save 


ce working drawings and atep- 
bysstep. machining Instructions 
Furnished with castings, 

Mill Keyways, slots, splines, dove. 


Facks: mill fat surfaces, square shafts, 
mal exes, ace, “aril. spaced 
oles, "bore, etc. on your lathe witb, 


this” precision attachment. It has 8 
“Poot table, vse which swivels 
for angular ‘milling "a gear Cutting 
Bixture and dividing centers 

lustrated folder and 
list. Mention your 


Smooth, steady power at your fingertips! Perform 
Precision operations not possible with any other port- 
able tool! With a Handee you can turn out profes- 
sional looking projects for pleasure or profit—ship, 
| plane and train models, costtime Jewelry, wood cary 

ings. puppets. initialed tumblers, etc. AC or DC, 
25,000 r.p.m, Wt. 12 02. 


A.GOOD START—THE 


HANDEE KIT 


HANDEE Too! 
| and 40 most 
Popular” acces: 


>> ty 


C] 
KG CRSELE ORA FRIEND - 
FT OF A LIFETIME 


NEW PRECISION ATTACHMENTS 
| Fit Handee only, enable novice 
| or eraftaman to do perfect work. 
Magically, easily, your offhand 
carving, routing, shaping will be 
exact as to depth of cut, ac- 


ss J 
ORDER NOW! SATISFACTION GUARANTEED! 


FREE! NEW 52-PAGE MANUAL 


CHICAGO WHEEL & MFG. co. 
{ion W. Monroe St. Dept. PO, Chienge 7, 


Send (Handee Kit CHandee Tool (Precision Attach- 
ments C.D. QRemittance enclosed (Send Manual 


address. 
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Invented, Ds 


PETERSEN Dept. 33. DeWitt, Nebr 


industry 


In Building ! 


chonce to get into ont 
t profitable and pror 
Be @ floor surfacing 
both new ond old 
ing boom! 
Sonders are eosy to operate—no 
head—no lori 


‘get checd ond be your own bors, 
Ask for latest 


facing"—vse coupon and enclove 


AMERICAN 


FLOOR SURFACING MACHINE CO. 
Clair St. + Tolede 3, Ohio 


Stote__ 
Ceccccccces 


POPULAR 
‘264 science 


25c in coin or stamps to cover 
| 


* PLASTICS x 
Special Offering— 65c Per Lb. 


Plexiglos Sheet Stock. Reduced from $1.55 per Ib 


a Algo complete Ii 


‘upplies. Send 40e tor literature & Fabricating 


HOUSE OF PLASTICS, 7604 FENKELL, DETROIT 21, MICH. 


aA 


LEARN TRIG 


QUICKLY—EASILY 


cut Any SIZE HOue 
yo Any DEPTH IN Woo) 


The BIG BUY in Tools 
BRUNO TOOLS fivtaty minis, cALtOBNIA 


MYSTERY THIRSTY BIRD 


Here’s the nearest thing to perpetual motion to 
date. The bird just drinks and drinks and drinks. 
No machinery. Nothing to wind. 

Words can't describe the amazed faces of those 
who see the mystery thirsty bird in action. 

SO, SEND FOR SOME IMMEDIATELY, 
AND SEE FOR YOURSELF HOW THE DARN 
THING WORK. 

Incidentally, our thirsty bird makes an orig. 
inal and welcome gift. 


Only $2.50 postpaid. Sorry, no C.0.D."s, 
MAIL THIS COUPON NOW 


Gentlemen: Please send me at once, postpaid, 
Mystery Thirsty Birds, 
Enclosed find $ 
in Q check (money order 


‘equa 


NAME. 
ADDRESS. 
CITY and STATE: 


BOWMAN PRODUCTS 


8th and Butler, Philadelphia 40, Pa. 


Money Back Guarantee 


oi 
CARMEN-BRONSON COMPANY 
East 3rd Street, Dept. 2-A Mount Vernon, N. Y. 


Yea, we're CALLING = OYS, and 
Soke 

: 
sitar 


for coreg in radio. Learn bow. to'make your gwn simple, 
tabslass, batteryless crystal radio, Just send 2c, We wil 
‘send you postpaid by return mail a genuine Melomite eryatal 
‘with Complete Mlustrated instructions for making your very 
Ein set. Then you will enjoy ‘competing with others for 
Tong-distant reception. With erystal and instructions we 
send The Maric Crvsial our own publication chock-full of 

‘diagrams, questions and answers of interest, Don't 
Sclay! Send 25¢ today! 


ALLEN RADIO, Dept. PSM-2, Clinton, Missouri 


bat fauSiabectesta. 22 


COMPLETE ELECTRO PLATING OUTFIT 


PLATE WITH GOLD, SILVER, NICKEL, COPPER, CADMIUM, ETC. 
© No experience needed. Simple instructions enable 
you to start plating immediately. 
iginally designed for Jewelers. this unit is now 
le for home craftsmen. ‘Thousands in daily 
use in jewelry shops, 
be used in place of batteries where low 
ect current is required. 


For 115 volts, 50-60 cycle A.C. only. Output 4 amps | fo. & 
oS volts D.C. “ ee | futiie $19.50 
FOLDER On REQUEST 


HOOVER & STRONG, INC. 


115 W, TUPPER ST. BUFFALO 1, N.Y. 


Price of complete out- 
At. including Plater, 1 
quart each of Gold. Cop- 


avail 
pract 


EVERY FACILITY OF A 
‘3-ROOM HO! 


SCHULT CORPORATION 
DEPT. 3102 + ELKHART, INDIANA 
In Canada, John I id, Toronta 


‘SEE SOHULT AT THE SHOW! 
{tend National Tralee Coach 


inact a 


SAVE MONEY on GASOLINE 


Now you can get upto30% extra gasoline 

FITS ALL CARS mnicare with 4 Vacu-maticcon your ear, 
sup amoather running. 

money every day. Gasrantecd. 

‘Supercharge Principle 


SALESMEN aiatep 


Bertin Be 
Bienes nae ere AERC 


Vacu-maticCo., 7617-1302 W. State St, Wauwatosa 13,Wis. 


JED {QUID CEMENT 


for “‘a million thi 


's and mends perma. 

faterproof . . . quick drying. 

Keep a tube on hand always. Extra 

i) quality ... extra strength. Ready to use. 

LOOK! Get acquainted with Ambroid 

quality. At your dealers or send 25¢ for 

Dig Zz; tube postpald (U.S.A. EG 
only). Money back guarantee. 


AMBROID CO. 
307 Franklin St., Boston 10, Mass. 


Makes 
New Profits 
Cuts new teeth in 
So. seconds! Any 
size tooth 4 to 16 


Immediate Delivery 


BURR MFG. COMPAN 


coLD TEETH WANTED 


em with, metal 


Petite 
‘io 


ION 


IGERAT 


BED one, 


VETERANS ASK FOR Gl PLAN 


10,000 LETTERHEADS $23. 79 


Printed with your own copy on 16-Ib, Bond. Sorry no 
COD, Send 25¢ for our catalog listing 1001 Printing & 
Office Supply Bargains, 25e refunded on your first order. 


A. FE. LIGOTTI, Dept. P! 


509 Sth Avenue New York 17, N. ¥. 


SPECIAL HUNTER’S 


COMPASS 
$1.95 


SPORTSMEN’S RUBBER GOGGLES 


laa ent Sate 


Hunting Case, Watch 
Type, All Metal, 
Jes 


LEVELS $2-°° 


PRECISION QUALITY 


Value $150. . 


PUBLIC SPORT SHOPS 
13 S. 16th St, Phil No COD’s 


NU-WAY Build Your Ousn 
LAWN MOWER tetany Type town 
Wen fe We Supply Cutting Unit 
FREE Circulor pn tiecey 
rice 12. 
oe eso NO INCREASE 


IN PRICE 


TRACTOR-LITE MFG. CO., seiarr wake, iowa 


ITS EASY PICKING 
from a Huot DRILL IND 

A handy container for Indexing and Aly 3 

ing twist drills. All steel—ten sizes. Cor- HI? 

rect drill always xt your fingertips. 

SEND $1. for No. 12—holis drills 

from 1/16" to 1/4” by 64s, (Or see 


dealer.) Order Toda: = 
HUOT MFG. Co. 
436 FOOT, SCHULTZ BLD: WUL_1, MINN. 


ARSON & COMPANY 


I7EN. Wecker Drive » Chicage 6, Ilinets 


Rabbet - Groove 
+ Tenon 


Plane - 
Rout - Panel 


on Your Drill Press 


bobbyiut, pattern sod cab 
uarantend or Your money back. Comp 


ALL-METAL DRILL PRESS TABI 


Ako, ahuninam bavi ied Banc 
‘ard ground top and bottom. |B 
el with Barron adjust 
ence. Extra large workig wueface 
89 13°x 18", Fiteallstamiard dri prewsca, 


Instantly mounted or removed 


SPIRAL FLUTE ROUTER BITS 
New 45"helex angle too steel design for amooth- 
er, faster, accurate routing, grooving, carvina 
smortising. Extra long cutting fates. Lndivi = 
wal sizes 34" to 34°. Prices on applicatio 
Complete set of six graduated sizes, $@)-50 


ROTARY SURFACE SANDER 


ta chuck of any drill pres 
raooth, even, accurate sur 


aves satin 
of wens 


Sriginal in design, a’ great labor aver 


fapacermnce mine ss Si 98 
Uberol 10 Doy Money Bock Guarantee 
Workshop Guide FREE 
BARRON TOOL Co. z 
470 Architects Bldg., Detroit 1, Mich. 
PRECISION 


BARRON woax'suor TOOLS 


ATTENTION HOMECRAFTSMEN! 
PLANS fs. Desh wings, 


Tana Chairs. arbors, 
Spec hrpea eRe ta ESE by Se eR MEN Rae 


Crattsman’s Model Co..2030N. 41st St. Dept. KI4, Milwaukee, Wis, 


A Gold Mine of 

Information on Newest Equipment, 

Materials, Tools for HOME CRAFTSMEN AND MECHANICS 
IF you work in metals, woods, plastics or glass, you need this 

Big, FREE Source Book of equipment, tools, parts and ma. 

terials . . . including dozens of hard-to-get items you can’t 

find in’'stores. Many things you must have for your home 

hobby or shop. Just loaded with ideas and illustrations. 


A WAREHOUSE OF THINGS YOU WANT 


this Big, FREE Boot TODAY. 


WARNER 
freee: 


(WARNER ELECTRIC CO., 1512 Jarvis, Chicago 28, Dept. 


| PLEASE SEND BIG, FREE BOOK 
1 NaME. 
| ADDRESS. 


DADS LOTS MORE FUN SINCE HE GOT 
THAT WESTERN ELECTRIC HEARING AID 


There Is a difference in Hearing Alds 
© Western Electric Hearing Aids are made by the 
tion’s largest producer of communications and 
electronic equipment. They are the only hearing aids 
designed by the famous Bell Telephone Laboratories, 
», Western Electric is a name you can trust... 
for better hearing. Your hearing aid is a companion 
you'll rely on for a long time; it had better be the 
best, Ask about the new Model 64 Hearing Aid. 


Western Electric 
Dept. 380-PS2, 195 Broadway, New York 7, N.Y. 


to better hearing and 


ELECTRO MAGNETIC LIFT 


An important Inbor-saver every re- 
airman wilt ne’"in' many handy 


FULFLO HEAVY DUTY FILTERS 


Famous Puldo Fiter is Weal for 

gies of oll, Stands. 290) Ibe preseure 
‘let and outlet LBP i 
Attached: for. mouintin 
ready natal 
‘ta 


G&E EQUIPMENT SUPPLY CO 


BT] 400 N. SANGAMON ST., CH 


POPULAR 
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AGO 2 


Send and Receive Code 
with this PROFESSIONAL 


“TELEGRAPH 
PRACTICE SET... 


11 WARREN ST. 
NEW YORK 7H. Y. 


AUDIO SALES CO. 


Specialists in worthwhile 

SCALE SHIP MODEL 

KITS AND FITTINGS 
MODEL SHIPWAYS 


Motor Arbor and Combination V Paley 
ia a Se rete 
iene 
3 


"When Writing Advertise 
Mention Popular Scien; 


10voLt GOcyYcLE 


AC MOTOR GENERATOR UNITS | 


NEW! IMPROVED {—~ 


FOR MANY USES Sg 


‘DELIVER’ 
AVS Locust St, 


Yonkers 2, W. ¥. 


Welded tubular frame 
and body: Timken bear 
ings; Lavson of Briggs 
engines optional. Fire- 


You will Gnd years 
of rellable serv 


{ee "in the ‘New 
TAT Lightweight 
MoTO-ScoOTS, 
See your dealer—it no dealer available, write or wire direct. 


AMERICAN MOTO-SCOOT Co. 
1305-23 W. Corroll Ave. Dept. 295 Chicoge 7, Ill. 


MACHINISTS 
DIE MAKERS 
DRAFTSMEN 


EARN BIGGER PAY 


SIMPLIFY YOUR WORK WITH TRIG-EASY CHARTS 


TRIG-EASY _E.H. Needhom _Dept. 4 L_Culver City. Coli 


7 FOR THIS PLAN 
(and four others!) 


PLAN SET N#19 si 


y fo make, useful 
‘bjects for “hom: TO sled Today! 

. 19 includes: CHd's for frog Tint of al ‘Staal 
Rocker — Bedside Chest STA 
Brewing Gloss, Portable TOOLS, 227 Eim St. 
Towel Rack ~ Sewing Kit, Britain,” Connecti 


FAT TERNMAKERS 


The Modern PLASTIC 
for lasting Home Repairs 


stone oF 


polish or peint it. If 
tunobtainabie’ from your lumber. 
paint of hardware dealer, the big 
5C1p. can will be sent you post, 

Gn US.) for only $1. Ful 
Tioney:back gusrante, order now: 

_DONALD DURHAM CO. 

Box 804-B, Des Moines, lows 


wits New... 


latest, greatest, 
| Radio Catalog 


Mail 
Coupon Below 
ES, here it is at last—the most complete 
talog ever offered by Lafayette — world’s 


ree radio supply house. And what a cata- 
1 Ps e brimming with an amaz- 


ge: 
4 ‘display of radio parts, build-it-yourself 
its, microphones, record changers—and hun- 


dreds of other item: 

All the tried-and-tested standard equipment is 
listed—also many items so recently developed 
that they're shown for the frst time. Every- 
thing in stock. Be among the first to get th 
‘America’s greatest radio catalog — FREE. 


TYPICAL LAFAYETTE 


PRECISION 
VARIABLE 
CONDENSER 


LifuyeteR WIRE TELEVISION INC. 


100 sixty ee NO FEDERAL ST. 24 CENTRAL AVE, 


aatre a RADIO Tom as 
1100 Sixth Avenue, New York 13, N. Y. 


[Rosh my free copy of your big new catalog, 


Send for booklet showing how to make 
your own bricks of Cemadobe and build 
‘an attractive lowcost home yourself. Amaz- 
ing discovery in soil stabilization. Bricks of 
earthand cement. Attractive; heat and cold 
resisting. Easy to make. A Godsend to any- 
‘one who needs a home. Now being used 
by hundreds of satisfied home builders. 
Acceptable to loan agencies. Complete in- 
structions in attractive, easy-to-understand 
booklet entitled "Cemadobe”. 50 illus- 
trations and 40 chapters. Money back 
guarantee of satisfaction. Send $1.00 to 
Cem-AdobeCompany, Box 81,Dept. 
PS-27, West Los Angeles Station, 
Los Angeles 25, California. 


NON-MAGNETIC: 


FOR HARDEST STEEL, GLASS, ETC, 


‘Tungsten Carbide—the hardest metal made 
nan‘ carefully ground on diamond lap, brazed 


ou SCRIBER 


Bt stainless steel 6” 
le for marking steel 
tnd other 


tons, Easy to fo 
any contour. In pi 
case with pocket 


Drs a Slneata 


LUGAS-MILHAUPT ENGINEERING CO. 


5051 SOUTH LAKE DRIVE + CUDAHY, WISCONSIN 


BUILD YOUR OWN 
POWER LAWN MOWER 


WHY BREAK YOUR BACK 
MOWING FIELD OR LAWN? h 


‘SAVE MONEY 
SAVE TIME 


FT Este iancetty'S Mo 


MAKE MORE : 


MONEY 


APPLYING OR SELLING 


CORKSTONE 
PLASTIC FLOORING 


Here's your opportunity to get into business for yourself 
telling Corkstone, the economical, top-grode plostec oor 
profit: Act without delay! 


Dealers & Agents Wanted 


WRITE FOR DETAILS 


LASTING PRODUCTS COMPANY 
IKLINTOWN ROAD, BALTIMORE 23, MD. 


POPULAR 
pe SCIENCE 


TRAILER #R AXLES, publ AND PARTS 


he YOUR OWN BOSS! INCREASE YOUR 
INCOME! MARE FRENDS “PRICELESS 


YOU CAN WOW BECOME 
A PROSPECTOR! 


|* HERE IS ONE OF 
THE WAR'S TOP SECRETS 
BRAND (NEW) 
ARMY MINE 
DETECTORS! 


Portable: Will Detect 


FOR, trom WY. 


$]]30=.. 


Sendorderto = Sam 


COLUMBO TRADING CO., INC. 


304 CANAL ST. NEW YORK 13, N.Y. 


SECRET OF INVENTION) 


FOR THE AMATEUR INVENTOR 

I am no patent attorney, but 
with faventions and ‘pater 
deep-seated secret of fn i 


invention. “I also furnish you with 
ble method for securing patent and 
ent to you free on request 


‘Attica, Indiana 


6-H. P. - 
wasy 10 nove Se 
FELLS TREES, 


SAWS BIG LOGS, SMALL Lees LimBS 


One motor performs all three 
of without attachments shown 


‘her prices, FREE 
cette SRO 


OTTAWA MFG. CO., 201 Pine St, Ottawa, Kansas 


You have every right to pride in your own 
fine handicraft. You're equally entitled to 
pride in ownership of fine tools that make 
it possible—tools of craftsman caliber like 
Atkins “Silver Steel” Saws. 

Every sow in the Atkins line can be de- 
pended on to cut easier, cleaner, speed- 
ier... to hold a rozor-keen edge for 
longer... to make every hour spent in 
your work shop count more. “Curled Chip” 
hand saw blades are typical. Their unique 
“Skip Tooth” design assures smoother cuts 
every time—makes the “fussiest” cutting 
iob comparatively easy. Yes, good work- 
manship is worth bragging about, 
and tools that make it possible are 
worth waiting for. 


E. C. ATKINS AND COMPANY 


Indianapolis 9, Indiana 


i547 2 


NST CONGRESS "222" -= TORNADO 


GAS TORCH 
The Modern Way of Soldering 


Téeal for hard and soft soldering, Will heat 


PULLEYS 


is oatnuna caps anes toue oaoo ee eae ees 
Sa en eee ars re ee ee | RE Seeeetes cteertcr ears wae 
pas ecoregion pen rareii eacrenn. oe erste fae 
dit esrare higher quality, perfect balance. lous if ST eas 


leading appliance manufacturers have now standard- ing gas jet with a rubber hose and operate, 

ernado Torch No 1s comer rth three (3) tie. (ie's 800 ea, 
ized on Congress Drives, Each Congress V-belt pulley, | T™fnadaToreh o,118 mea with hres (2) ibe, (34" 4-3 Bast). 
variable apeed and flexible coupling has been factory | tipe'ts $298; See your desler or order direct: Send check 


tested and individually packaged for your protection. | OF money order—post paid. 
Robco Corporation, 204 E. 44th Street, New York 17, N.Y. 


ft Tove lool Deas Fi By NOW! EASY-TO-MAKE 
HOMECRAFT NOVELTIES 


all leading hardwarestores. Look 
FOR PLEASURE AND PROFIT! 


for the sign at the left. It shows 
@ store that carries a complete 
stock of all the popular sizes, 
available to you at the low prices 
made possible by our vast pro- 
duction and our policy of spe- 
clalizing on drives alone. For 
America’s biggest value in pul- 
leys go to your hardware dealer 
and say "Congress, please.” 


CONGRESS oo DRIVES 
ain” BENJAMIN (ar 


RIFLES FARE IN PRODUCTION PISTOLS 
ORDER BENJAMIN AIR RIFLES & BENJAMIN AIR PISTOLS 


four DEALER. Send for our FREE im and Compl 
TODAY: Hoth Callbre Benjamin HC Pel 


BENJAMIN AIR RIFLE CO.. 811 MARION ST.. ST. LOUIS 4, MO. 


MOTORCYCLISTS 


**« « * ATTENTION 


‘The B & H Footshift for all Harley's eliminates hand 
eee anit, given fast getaway, greater maneuverabil 
fy, 


Mahe 
acautiFut 


SPECIAL! EASY MONEY-MAKER! 


FAST FREEZER ig 


Tes eaay to build this household, 
Drogeable to tor 


imum driving safety. ‘Improved clutch lever 
Bary to. install. Write for details, prices 


SCIENTIFIC RESEARCH CO. borusad is ore" 
U. S. Army RADIO PH 


(Water, “Shock and Weather, Proof ) st 


Naw mr Tnstantly? 
Ng RULE saves tim: 


For Multiplying, dividing, proportions, 
iquare B cube rook 


heek for complete plans 
LESAY MiGs, ch Lay Bags 


KING PRODUCTS CO., Dept. PS-4, BATAVIA, ILL 


POPULAR A 
212 science 


BOYS LIKE THESE LARGE 10’ °x 1.75 WHEELS 


Made to BN 2 © BUIED Y 
Outlast Any ed: . UILD YOUR OWN RACER e 


Other Type Wheels 


__ RUSH ORDER _"Prepatd’ Shipment en Os 8. 


MODERN 
LAWN MOWER 
SHARPENER 


HARPEN ANY LAWN MOWER from $.inch 
Edger to 3Ginch Power Mower in ten to twenty 
MODERN LAWN MOWER SHARP- 


jottom knife is held in same brackets for 
sharpening. NO EXTRA ATTACHMENTS! Order 
today! Price $241.50 (less motor) f.0.b. Pasadena 
(Yor 4 H.P single phase motor recommended ) 


Modern Mfg. Co.,,160N. Fair Oaks, Pasadena 1, Cait 


a INSTANTLY, rb lea 


LT MiTERING 5 CentER 
GUIDE FingeR 


Miter Master takes the 
place of an expensive miter 

x accurately set to any 
<4 angle. Scale marked for mi- 
tering 5, 6, and 8-sided 
frames. Steel construction. 
Built to last a lifetime. If your deal 
can’t supply you we will send it post- 
paid anywhere in the U.S, for $2.00. 
(Foreign $2.25). Unconditional gu: 
antee. If not satisfied within ten days 
for any reason whatsoever, your money 
will be refunded. 


R MASTER SPECIALTY COMPANY 


3024 EAST LAKE STREET © MINNEAPOLIS 6, MINN, 


SENSATIONAL NEW | opmmmenrporing 
Cnmazing New Method ! 


LOW PRICED RADIO “-* 


Special 


4 


Bargain ¢ 
ONLY $6.28 98 


The Amazing RADARADIO 
Developed by Army Radar Branch 


SEND NO MONEY f ‘e 
LIMITED SUPPLY Bont 5a each $840'n doz, Post 
IMMEDIATE DELIVERY 4 
on THIS DELUXE WHEEL 
2 = = I se 
= ety ‘ a 
COUMETER 
SLIDE VieweR = 
BABY sporuicHT | | Yeur Own ELECTRO- PLATING Business 
SLIDE PROJECTOR 
FixeD Focus : " 
MICROSCOPE = 
ALL-IN-ONE only $g-50 gaa ’ 


With the valuable 
parts found io this 
famous B-29 Air 


Force Gun Sight you LEWIS ELECTRICAL MFG. C0. us 


can build all hese 


Se SWISS MISCAL NTS] 


tion, precision made cole of ait aperatfe” or cane 


for finest accuracy 2 
and dependability. ortir” itr ot feadent 


eet 
are endless and fas- ea. Amembly. an 
imi | Leeson ohare 
iat te Sh 

eeee ee 
goa ote 


RUSH YOUR ORDER TODAY! 
B. & B. PRODUCTS CO. 


111 W, Jackson Blvd, Dept. PS Chicago 


nach, Postpaid if cash with 


POPULAR 
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been 


WORLD'S 


Pocket or purse. Guaranteed Accurate, Operated as 
easly, and ae reliable, as mach! 


0 million, Pays for 
Racit over and over in mistakes avoided, and time saved. 
MAKES IDEAL GIFT 

Baby calculator mates ap ical 


women, chilaren~-teach ie, home or shop 
ie, COMES PACKED READY FOR GIFT WHAFFING. 


TEN DAY TIAL 


ADDING JL SSIDS secre ve monn acing ne ey tat ue 


MACHINE 


CALCULATOR MACHINE CO. (Mfrs.) 
DEPT. 475, P.O. Box 248, GLENVIEW, ILL. 


Baby Colevlotor en 

* = 
fed in beatiful rich TOTAL 
cost 


SEND NO MONEY 


ing Leatherette 


Exe 
Ranier ar ea 


hated Bis, 


METERS "2 
‘SURPLUS-NEW-GUARANTEED-GOVERNMENT INSPECTED 


Four Useful Meters for 
‘and farm at @ Sensat 


jr shop, laboratory, home 
nal New Low | 


2407 18TH ST. N.W., WASHINGTON, 


coce the LITTLE GIANT BICYCLE 
‘vith Rt and full in-tractions 
Fy pestman $2250 lo. tipsng char, 
or mo. for $22.50. Shipping charges 


‘Risin pan See ioe See Biel Sata had 


cS eae ONLY $8.90 
MARITIME SWITCHBOARD Aasres 


Dopt P.S., 336 Canal St., N.Y.13,N. Y. | ctty———____z0ne__state_ 


$547 25 


MONEY BACK 


GUARANTEE! 
smoker who isn’t 
ho 


Ere disappointed, 


SEND NO MONEY 


Remember, if these pipes were perfect in appearance, 
ft ‘act 


Z 
LE 
=~ Locate Blown Fuses 
homove Fuses SAFELY 


Figures Ohms, Watts, Amperes, Volt: 

Here's a new and improved version of the 
famous Ohmite Calculator. Handy pocket size 
—9" x3". Solves any.Ohm’s Law problem with 
‘one setting of the slide. No slide rule knowl- 
edge necessary. Send 25¢ in coin for your Colevlotor. 

4, thin 


poche 
i Fg a ap 
' Ey eT 


AE) praises any, sue desired. PLUS FREE De 


POPULAR 
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PLIERS FOR 
EVERY NEED 


Ask Your Dealer 


UTICA DROP FORGE & TOOL CORP. 
UTICA 4, NEW YORK 


PRESTO 


FIRE EXTINGUISHER 


‘ Mighty Midget Puts $595 
Out All Types of Fires 


This tiny, miracle Ore-killer ats easily 
A, into. the palm of your hand. Just 6x 1% 
| Inches, Weighs only 10 ounces, ‘Ready for 
natant netlon. One halt turn of the screw, 
‘and PRESTO. the dangers kone! Can 
‘used by any member of the family. Ide 
rotection for ear, boat, motorcycle, ete 
farmless to food’ and clothing. A tested 
‘and approved “ire extinguisher. 


For immediate delivery send check ‘oF 
money order for $5.05 and ‘we will 
‘send’ you Presto. Extinguisher »post- 
ald, OF just send name and address 
Dest fad’ py posta $0.00 plus postage 
rnauirien €.0.D.) 


[re | 
PRESTO ni i 
i MASTER GLAZE 


er sensationally different 
Car Owners! Meet Master Glaze—the sensationally di 


AGENTS 
‘An ungacal 
‘opportunity! 
Quiek, flashy 
omonstrator 


‘match box full glazes an entire car. Seal 
Bie profits: | th cs 


ay rotectsl NOTHING LIKEIT! 


E SAMPLE 


Just send your name and address to 
0, 7720-871 W. Harweod Ave., Milwaukee, Wit, 


Rumin Gold:Coated Fits 

the only gold-costed, 
Anis mode. - plus Rumin 
bive-flome Lighter Fld 


lighter spark 
Hight brighter! 
SOLD WHEREVER 
CIGARETTES, CIGARS 
AND TOBACCO ARE SOLD: 


ROCK FLINT CO.. 123 Doughty Bivd.. Far Rockaway. N.Y 


Adjustable 
end wrench 


© Pipe wrench 
© Gripping tool 


© Multiteverage 
pli 
aRWE @ Hond vise 
ALWAYS: © Locking clamp 
PARALLEL 


PRESSURE-LOCK 


WRENCH 


it fits as it grips 
«..and it HOLDS! 


Created by tool engineers in answer to a 
universal need for an all-around tool, thi 
pressure-lock wrench grips nuts, studs, pipe, 
short, broken or irregular pieces and holds 
them with a 1//; ton grip. Releases with the 
flick of a finger. Readily adjusted to varying 
jaw openings. Jaws always parallel when 
they close . . . grip to the very-tip. Saves 
time, tempers, avoids dropped pieces, rounded 
edges. At leading hardware, auto equipment, 
mill supply, plumbing and electrical stores 
and department: 


= Jw opening 34" nnn 2AS 
# 9—Mex. jew opening 1” 295 
#N—Max. jew opening 114”... $4.60 


~A-BLADE SCISSORS — 


Really 4 scissors in one—gives you new, 
 Oftset Jrivers—for both Phillips 


lord head screws 


4 Ready-Ray Trouble Light—plugs into the 
lighter socket of your car 


BMC MANUFACTURING CORP. 


Binghamton, N. Y. 


for pennies . . . wit 
jzzer_Motor on your’ bike! 
This sturdy, modern ‘motor’ fits 
ny balloon’ tire bike.» takes 
you 125 miles per gallon, at speeds up to 35 
ph. Tes America’s thriftiest power, transporte: 
tion, ‘engineered for years of trouble-free per- 
formance! Get in the Whizzer Parade! 


A 


6-MILE RIDE 


RIDE ONE 
AND You' 
BUY ONE! 


Vendose $8.87, which incades $247 Fedral face Tax () chck 
(money ote. Snd maton Whiz Motorcars, ray fr instalation 
W deat tata ny eid, ehch are 


Oy 
state 


SICKNESS or ACCIDENT 
> can't rob me of my savings 


\ "VE A FAMILY MUTUAL 
fre ’ HOSPITALIZATION POLICY 


r= ze 


only 
ants ep he ay ou ot» bsp 

ron aietitss Of ACCIDENT 

Nonpal Epenes pad apte ns wee ew 
(hep mth ts dy 

Fon aecibent 


A DAY + EACH ADULT 
he A DAY + EACH CHILD 


Sickness oF accident can easily wipe out, In a few weeks, sav- 
ings tt may" bave taken Sears (9 accumulate. Dou't tet tis 
Tatnily Mutval Homotaliaation policy 


‘MAIL COUPON TODAY No Agest Wil Bother 


FAMILY MUTUAL LIFE INSUR 


‘Please vend me, without obligation. complete tnformation om 
Four beonomtedt Honpltaiteation Plan. 


NAME 
‘Aporess— 
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Immediate Delivery— 


MURPHREE MANUFACTURING COMPANY 
SYLCAUGA, ALABAMA 


CUTS INTRICATE DESIGNS 


never before possible 


STORE: or vend 51 Grect oe sample t 
TYLER MANUFACTURING COMPANY 


lay in One Hour 
by Par and Note 


DALE SHEARS SCHOOL OF MUSIC 
Struthers 


MUFFLERS 
STEELS and ALUMINUMS 


with a motorboat tone 
SINGLES, Chev, V8, Plymouth 
Steels $5.50, Aluminum $8.50. 

Boies, 6 


DEALERS WANTED 
SANDEE MUFFLER CO. 


7523 S. WESTERN AVE. LOS ANGELES 44, CALIF. 


> A TREASURE CHEST FOR MECHANICS 
GARAGEMEN—| tana — EXPE Eas 


POUND AMNDY ASSORTMENT g 95 
10 SCREWS —NUTS—BOLTS 
WASHERS —RIVETS—SPRINGS 


“Think of it~ this popular assortment specially priced a 
leas than 9¢-m pound? Chest filled with 100 pounds of 
clean, new fasteners, mostly 14” and larger diamecers— 
bound to come in handy ia shops, garages, on farms, or 
Wherever a large variety is needed. Chest 0, is valuable 

for many uses after original contents, have been used. 
Shipping we. 115 tbs. Price only $8.95. Enclose remirance 

‘shipping charges when or: 


HUDSON TRADING CORP. 


ATTENTION AUTO OWNERS! 


New Power, Plekup, Pept 
‘ing TYPHOON SUPER- 


CHAR back tet. rondy 
| Bomatteimett mse a 


TYPHOON PROD ‘pRovucTS CO. i 


Here’s Your Best Pal— 


BEVERATOR 


foes 
ie -|o- =| the Insulated 
Carrier—for 
} Beverages 
and Food 
Tove ett tT nue ee ae! 


mothers with children, etc. Light 
i, Raaly ebt clean. 


i. Order NOI 
THe BEVERATOR Co. 6th & Hyatt Sts. Cambridge, Ohio 


FA15I0 N. Wolts St, Chicago 10, tl. 


‘You are an expert at once—with a Carvitl 


Amazing New 


DUMORE “CARVIT"’ 
Makes You a Skilled 
WOOD CARVER 
in Twenty Minutes! 
A fascinating new hobby, complete in 1 tool! 


Making tng wood carvings with x Caries go kp & 


“dont rade with fine 
non ‘sour very Mist ‘ou ean) wld 
mal touch to other woodworking projects by 


cenixiisuing' thew with’ fe carvings 


Boren Fun—and Profitablet 
SS 


‘Ghticive gitts"you can take for 3uur friendst 


natn 
Prurton te ton limited to suply sous, leat, dealer, 


lay tend to tse, Tor 6 


THE DUMORE COMPANY, Dept. 


To pays Please send me — 
fos One Carvit complete as deseribed abore, 


Trait OLomplta Information on the Dumore 


icine, Wis. 


(it T om sot eompteteiy sated with may Car, Tan 

Heforn'It n't) uses for a complete tefud OF the’ Das 
price) 

Coclowst im check oF money order, tn tho amount 


25 Asst’d CUTTERS, SAWS 
REAMERS, apie 


this wonder value in 


Hameters, ‘The large Hifuatration stows tiv 


id 1/8” 
fools actual size 
$3.50 


toys, ex: 


UTILITY 
MOTOR 


GENERAL AIRE CO. ss.2574 


yest Achromatic Lenses. 
Brass Tubes. 

Leather Covered 

Main Section. 


ect 
closed 9/4" ‘open “This. ls preci 
made Instrurnent. Only $34.50 Postpaid, 


LABORATORY MICROSCOPE 


A professional type _micro- 
Scone priced within the’ reach 


$195! 


laboratory 


we ibe "F Wheel focusing. Bods 

Pricy complete with 78 power 

‘otic $19.50 
Price complate with 240 power 

‘coties $23.50 

$25.50 

We pay the postage Money Back Guarantee 

BROWNSCOPE CO. 
24 West 45th St., New York 19, N. Y. 
BINOCULARS — MICROSCOPES 


Price complate with 600 power 


Dept. 2 
TELESCOPES 
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If you can duplicate | 


BARGAIN 


Original Cost $150.00 


3X Army Telescope 
ALL COATED LENSES—BRAND NEW 


Liquid Pl astic 


ROJE 


HANG THAT DOOR THE PROFESSIONAL WAY! 


USE THE TIME SAVING 
LABOR SAVING . 
‘You Do THis 


E-Z MARK BUTT GAUGE 


x a clean cut deeply 
Fabel afl. Remove, chips, 
fepeat ‘this operation on. the 
jamb. and. hang the door, 
THAT'S ALL-NO-MOREI 


Ez WARK TOOLS = P20. BOX 9377 + LOS ANGELES” "tl 


STOKER EMPTIES OWN ASH! 


A remarkable stoker already used by thousands 
of home owners—fits into any furnace or boiler. 
Manufactured since 1934. So automatic it takes 
the coal from your present coal bin through a 
pipe to the furnace, going around corners if 
necessary. Keeps house at even temperature, 
empties its own ash in sealed containers, no coal 
to shovel, no clinkers to dig, only bituminous 
stoker of its kind on the market. Send for full 


information NOW! 


POCAHONTAS FUEL COMPANY INCORPORATED 
341 EAST 13161 STREET @ CLEVELAND 8, OHIO 


Binwculars, Rubber 


M & E MARINE SUPPLY CO. c.7:.% "520°2., 
SELL _MERCHANDISE.-6'mail 


OPERATE Profitable Lifetime Bysiness Sell= 


{ng Merchandise by Mail. Large Profits on Fost Ed 
Setting 100 Items” WRITE TODAYS” a 


POWELL CO. vive © Saumntn Bibs, CLEVELAND 2 
BIG MONEY 


rT ns ¥" PLASTICS 


ij 


BERTON PLASTICS, INC. 
19 W. 2ist St., N.Y. 10,N.¥. 


Cut NEW {| TEETH in 3 Min 


With FOLEY | RETOOTHER 


For All 
HAND SAWS 


Cute 20 sien 


Millions of tiny air cells in the soft 
KAPOK lining cradle tired muscles ond 
protect you from the cold. A tough 
proof cover turns 
You can really st 
co. A big, roomy foot pocket 
lets you rest "toes up” without cramping 
or binding, 


bite through 
Tining and woter 

lent, snog-resstont cover 

‘of a To-pot-co Parka, Pull the 
dover your head and 


Get Your Copy 
“@ of this book! 


THE AMERICAN PAD & TEXTILE CO, 
Dept. B-1, Greenfield, Ohio 


cf} WORK BENCH. 


Builtts Lasta Lifetime! 


With Bottom Shelf ond 18” Sq. Drower. 2°26", Solid Plonk, Grooved ond 
Bock Rail, Shellacked to @ Smooth. Satiny FinicS. 
co. bat 341° 8 FE Lene © 34" High © 26° 


ee nik | Deep hipped Knack down, wih 
| Bol, Huts ond Screws end’ ABC 
BENCHES il| Chart for Qvick, Simple Assembly. 
! | Promepd Deliver 
| MOHAWK LUMBER co. 
23 W. Chicago Bovleverd 
DETROIT 27, MICHIGAN 


SURPLUS BARGAINS! aT 
eg WHEELS 


3000 Ibe" Used com 
each 
MONEY CAN BUY! 
Your wheeled project deserves 


Bectrle Fuel Quantity the’ very ‘best In’ wheels. And 
used’ condition ere itis, ‘a "heavy-duty, 


Industrial type, steel disc wheel 
Ta.) with a 


‘A.BRAND NEW MODEL 
Jost off the pradaction 


High Speed Motor, Lear. 11090 rpm. 24 volts DC, 1/6 
ear ‘box. June 


‘SUFFICIENT POSTAGE OR WE'LL SHIP COLLECT. 
AERO INSTRUMENT CO. 
Municipal Airport Houston 12, Texas 


TOOL HOLDER 
Baie Your Nema | enna py 
LDEN RAY LETTERS Star Drills 7 


which Joo) The spring, 


leh oak and Elke eswsnae Praag. Make | O14 Dangerous Mew Sete 
GOLDEN RAYS PROCESS KIT ~ Wey, 


Complete with Gold. Silver, Copper Metallics. Order Now 
Gis Poscgas Lecate, Wieted Eanes Yr 
BOX 2 BRUNSWICK, GA 


VARIABLE $ SPEED 


FOR ORILL 
RESSES 


DRIVE ATTAGRMEN 


Minimum and 
‘ob 


Furnished with 
bronae or ball Beart 
Tey, complete with 


existing’ 927.50 
ERA METER COMPANY 


3942 N. Kilpatrick Avenue 
inte 9h pramnee (CHICAGO 41, ILL. 


WRITE FOR INFORMATION 
fon other 
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All Leather 
Shearling Lined 


‘=G Tee 


ALL BRAND NEW 
TOUGH Outside-WARM Inside 


A fleh king. sturdy. Jacket 


etter than 
the 


Order Direct and SAVE 


Please send check or money onder 
2." Pay few centh express 


6% BARGAIN 
MEN'S Wrist Watch 


possible. "We 
watches direct | 
from 'Switzer= 


pumber avall- [igi Sir 
Send Ho Maney—Order New! 
ene es 
sey fasts cane tee $g.49 
PRIA gl 


WRITTEN GUARANT! Plus 10% FED. TAX 


lighted, return within 10 days tor retu 
not been tampered. with. furry: 


RUSH! 


AMERICAN MERCHANDISING CO. 


Limited Special Price 


|. providing watch hae 
inow=—supply lsnited? 


INC. 


Dept. PFW-48, 12 Adams Ave., Montgomery 4, Ala. 


WAA 


25. 


“BELOW -MARKET” 


PRICE SCHEDULE 


Here is a real bargain in surplus 
machine tools for general production 
urposes. 31 major types of tools— 
Eo'all makes and models have beea 

recently repriced co an average of 
25% under the open market for the 
same machines—in order co clean 
government warehouses faster of thit 
surplus property. The tools average 
less than 3 years old. Few need 
rebuilding but when necessary it can 
be done at a cost within the large 
price differential allowed. Find out 
today about these bargains for yourself 


or your company. Write, wire or phone 


any of the WAA offices listed below 
for your copy of the fixed price 
Machine Tool Catalog—issued 
October 1, 1946 ... or ask your 
regular machine tool dealer to 
show you his copy. 


RUGGED! COMPACT! HANDLES BIG WORK 
‘Thousands of owners find fun and profit with the 
Universal. Patented design gives you the five most 
useful power tools in one HEAVY fabricated-steel 
frame, Runs free in bronze bearings. Ideal for home 
or small shop. 

LATHE 30" between centers, Face plate, spur center, toot 
rest included,  SANDER—cuts fast and clean. &-in. diam. 
isk CIRCULAR SAW—taking 6° 


ture. Shipping weight, 65 Ibs. $17.50 
|. D. Ten day trial—prompt ship- 
id saw blade not included.) 


IMRICK INC. 1724C CLINTON ST., KALAMAZOO 24, MICH. 


MeeRY work SHOP! 


for 


Easy to Plate CHROMIUM 
GOLD, SILVER, NICKEL, COPPER 


SSS LSETING G0. BEET. L23 


FREE Details & Sample! 


‘WARNER ELECTRIC CO, 1512 Jara Avenue, clcago 24, Deot..-23 1 
[| Geatiemen: Send Free Sample and Details to: 1 


| = I 
1 
a a J 
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THE PIONEER 


A Real St 
for Model 


Amazing speed_possibilities. 
machine for heating experiments 
blowtoreh. Tw Sizes available, 


PHILIP STEVENSON | GoMPANY 


Box 162, Station D Cincinnati 6, Ohio 


Air-Speed Saw and File 
liminates slow, expensive 


Retoils for only S4M-SO 


For literature write 
AIR-SPEED, TOOL COMPANY. 


ee 


1500 W. Slouson Ave. Calif, Dopt, PS-14 


PRACTICAL anor TRAINING 
in AIR CONDITIONING 
Domestic - Commercial - industrial 
REFRIGERATION 
SERVICE-MAINTENANCE 
INSTALLATION 
Approved for G.I. Training 
Write for Details 
COMMERCIAL TRADES INSTITUTE 
202 So. 20th St. BIRMINGHAM, ALABAMA 
Train in the Magic Cty of the South 


[An Ideal and Practical Gift For Any Man! | 


A DYNAMIC 
HEAVY DUTY 
NDUSTRIAL WELDER sAiisiud 


AVAILABLE NOW 
IMMEDIATE DELIVERIES$29 


Designed to Do High-Grade Welding Inexpensively 


Maintenance men, farmers, mechanics, machine shops, 
wto, general repoir and job welding shops 
nsable and 


COMPLETE 


AMAZINGLY SIMPLE 
70 OPERATE! 


rienced you con ecsily learn to do a vari 
welding jobs by following the pra 
ing and welding instructions fur 
WORKS ON IRON, STEEL, BRASS, BRONZE and OTHER METALS 
ore welding hea 
{you would think only possible with a lorger, more expensive mochine. 
READ WHAT USERS SAY.., 


Repair Shop Owner says, “It will do more than you say"* 
Ry T “1 won! to say | operate @ repeir goroge ond om more thon sotisfied 
V 


operated from any cor 
venient properly wired 
110 Volt 60 cycle 
line. Can also be 
supplied for 220 
Volt 60 cycle oper- 
ction and for oth: 


‘withthe welder. It wil do more thon you soy. C. P, Butler, Ohio 
It’s the Greatest Portable Outfit 


BICYCLE 
REPAIRS 


ME 
APPLIANCES 


—<——s 


Cs 


‘wonderful welding prodect W.I'R, St John, NB, Canada 
Better Than | Expected 


SHO! Jing with my welder ond wil say it 
MAINTENANCE AUTOMOBILE convenience, ond variety of work 
REPAIRS dove with the Dynamic ore the ottroctive points.” "W.R 


EASY TO OPERATE! 


DYNAMIC ony Coot ye 
a: RATE, WITH HELMET, RODS, CABLES. ELECTRODE 
HOLDER AND OPERATING INSTRUCTIONS, ETC, NOTHING EISE TO BUY. 
‘Write tedoy for Free po ‘on our amazingly low: 
Dried Dynamic Welder ond T0-dey 


, DYNAMIC Np tied bee 


3 East 231 


DYNAMIC WELDER CO, 
13 East 23rd Street GT, CHICAGO 16, ILL, 


Send me free detoils of your 10-DAY tral offer. 


[Renan 
Sditor 


Unwritten Stories 
Are Also 
Important 


NEW YORK newspaper man once esti- 
mated that he read daily the equivalent 
of Gone With the Wind; for every thou- 
sand words read, he had one set in type. 
Here at Popular Science we likewise do 
plenty of reading. We also get in our share 
of traveling. In the course of a year many 
of us cover thousands of miles, make dozens 
of trips. Naturally, they don’t all pan out. 
We don’t expect that they will all result in 
immediate stories, but we do feel that some 
time the information gained and new friends 
made will benefit PSM readers. 

Over a recent 11 days, for example, a 
PSM editor flew 15,000 miles to Sao Paulo 
and Rio de Janeiro, Brazil, and return. He 
was one of 10 magazine and newspaper men 
invited to inspect the plants of Laminacao 
Nacional de Metais. After less than five 
days on the ground his thoughts were 
jumbled and his senses weary, but he had 
gained at least one new conviction: Citizens 
of the United States 1 have no monopoly on 
the term “American.” 

As individuals and as a nation we have 
used “American” to denote much more than 
citizenship in the U.S.A. We have meant, 
too, resourcefulness, initiative, youth, fear- 
lessness, adaptability, ambition and 
dom, Well, Brazilians are like that too. We 
were astounded, for instance, to learn that 
the active directing heads of Laminacao 
boast an average age of 30. They employ 
more than 8,000 men and women, produce 
light airplanes, kitchenware, nonferrous 
strips and plates, high-quality zipy and 
steam boilers. Does anyone know an “Amer- 
ican” outfit like that whose bosses are less 
than 10 years out of college? 
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0 
and industrial 


ge Lominaci 
Nacional de Met: 


is typical of its young leaders. 


The whole tempo of the expedition, in 
fact, was “American.” The schedule of 
luncheons, receptions, dinners and especially 
interviews by the press left the guests breath- 
less but impressed. The amiable, brisk, Eng- 
lish-speaking hosts never once relaxed their 
efforts to ext their industries, dispense 
their hospitality, and show the incredible 
beauty of Rio harbor and the Sao Paulo 
countryside. 

North American influence was unmistak- 
able, even to the extent of a slight Boston 
accent in a young engineer, Oswaldo Bar- 
boza, who had studied aeronautical engi- 
neering at M.LT. Besides designing the 
only light planes produced in Brazil, Bar- 
boza enjoys a particularly robust “American” 
sense of humor, plays four and five games 
of chess simultaneously, and seems to be an 
expert at bridge and poker. Others had 
studied at Pittsburgh and Cincinnati. 

Yet for all the time spent, the very at- 
tractive new friends made, there really is no 
“story” for PSM readers in this trip. North 
American machines and techniques are dif- 
ferent. For the most part, too, they have a 
head start on Brazil's whose problem is to 
produce more goods, more cheaply and more 
quickly. Brazilian engineers and scientists, 
able as they are, have different tasks from 
those they would have in the United States. 
They are essentially pioneers, because their 
frontiers are undeveloped lands and re- 
sources, like our own country 75 years ago. 


Hie Mey tne 


7 


A sewing machin 


Since mankind first began to sew, 
,000 years ago, seams have 


say 
always nt “needle and thread.” 
But when thermoplastic materials 


‘came along—developed 
proof coverings such a 


do because of their tiny holes. 


Now—thanks to research at RCA 
Laboratories that constantly seek to 
gs" —goods 
rmoplastics are 
cetrons and the seams 
are as strong as the material itself! 

This will make possible dozens of 
new uses for these inexpensive and 
durable thermoplastic materials. 


No moisture can seep through the sear 


Even today they provide perfect 
packages for foods, meats and drugs 
Pecause they're watertight, airtight 
and transparent. You've probably 
seen thermoplastic raincoats, to: 
bacco pouches, shower curtains . . . 
Research, such as resulted in the 
electronic sewing machine, is re- 
flected in all RCA. products. When 
yy anything bearing the name 
, you enjoy a unique pride of 
ownership in knowing that you 
ss one of the finest instruments 
Exits kind science has achieved. 


Radio Corporation of America, RCA 
Building, Radio City, Newe York 20. Listen 
to The RC jow, Sundays, 

P.M., Eastern Time, over NBC Network. 


electronic sewing machine developed at RCA Laboratories. 


sms of these raincoats—thanks to the 


The electronic sew! 
“welding” seams. Anyo 
ested in manufacturing 1 
strument ean obtain informal 
by writing to RCA, RCA Bldg., 
Radio City, New York 20, N. ¥, 


RADIO CORPORATION of AMERICA 


5549 287 


SOUTH BEND 9° PRECISION LATHES 


evar bed ond saddle wings 
SIA" ever soddle cross side 


Yh, 4 and 45 font 


DISTANCE BETWEEN CEN! 
inches 


wo tenors — 


‘0015 9 .0853"" 
(0021" to 0155" 
{0021" to 0186" 


10004” te .0252"" 
23, "001" te 0046" 


Models B end € Lathes—45 pitches, 
“4 e160 per inch 


MAXIMUM COLLET CAPACITY —Yé toch 


QUICK CHANGE GEAR BOX—Model A 
other 


PLAIN CHANGE GEARS— Models 8 ond ¢ 
tether 


| 


The quality that is built into South Bend 9-inch Precision 


Quali Bui 
jor Quality Work 


Lathes enables them to produce quality work with efficiency 
under all conditions. Regardless of the type of machining 
—between-centers, collet, fixture, or chucking —close toler- 
‘ances can be maintained and a maximum volume of fine 
work produced with @ minimum of effort. 

Write for Catalog 9-J which fully describes and illustrates 
all South Bend 9” Precision Lathes and attachments. 


SPEED PRODUCTION WITH THESE ATTACHMENTS 


COLLET ATTACHMENTS —Hand- 
wheel ond Hondlever types for 
toolroom and production work. 
Collet capacities from 1/16" to 
1/2" by 64ths. 

TAPER ATTACHMENT—For turn 
ing oF boring topers up to 3-1/2 
inches per foot. 

MILLING ATTACHMENT—Mounts 
fon compound rest base for mill 
ing, boring, ond keyway cutting 
operations. 

ELECTRIC GRINDER — Powerful 
extemal grinding attochment for 
sharpening reomers ond cutters, 
eylindrical grinding, ete. 


HANDLEVER BED TURRET — For 
volume production of small dupli= 
cate ports. Hexagon turret head 
holds six tools. 


DOUBLE TOOL CROSS SLIDE— 
Hondlever or screw f 
tion. Holds 3 cutter bits. 


SQUARE TURRET — Mounts on 
Holds 4 cutting tools 
ions. Indexes 
‘occurately. Lever operated turret 
head lock. 


ALSO—Collet rack, center rest, fol- 
lower rest, carriage stops, thread 
cutting stop, foce plates, ce 
chucks, dogs, too! 


LATHE BUILDERS SINCE 1906 456 EAST MADISON STREET 


SOUTH BEND LATHE WORKS SOUTH BEND 22, INDIANA 
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fect tin ev 


“th = ; 
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Your [zone 
WILL TELL YOU! 


T for Taste... 
T for Throat... 


That's your own proving 
ground for any cigarette 


ES, the “T-Zone” is your 

own critical laboratory for 
any cigarette. That's where 
you learn by actual smoking 
experience the particular 
cigarette that suits you best. 

For your taste and your 
throat are individual to you. 
Only your taste and throat can 
decide which cigarette tastes 
best to you... and how it 
affects your throat. 


Try Camels, See how your 
taste responds to the rich, 
full flavor of Camel’s choice, 
properly aged tobaccos. See 
how your throat reacts to 
the delightfully cool mild- 
ness of Camels. 


Aecording to a recent Nationwide survey: 


More Doctors smoke Camels 


than any other cigarette 


B,J. Rernoie Tateee Cog Winton Salem Ma Ce 


When 11 
asked byt 
search 
the 
thas any other brand. 


